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[Means to Solve the Problems] 

quinoxaline derivative or its salt e which is displayed with 
Formula (I ) 1 ) -C (Y 1 )=C (OH ) - displaying (Shows X 1 and 
Y hydrogen atom, lower alkyl thio group . lower alkenyl 
thio group etc. ), shows R 1 and R 2 alkyl group, aryl group, 
heterocyclic group etc, A and B becomes simultaneous and 
when -C (R 3 ) (R 4 ) -C (X 2 )=C (Y 2 ) -C (R 5 ) (R 6 ) - 
displaying (Shows X 2 and Y 2 hydrogen atom, amino group, 
lower alkyl amino group, lower alkenyl amino group etc 
and; R 3 and the R 4 show lower alkoxy group, or or both 
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becomes simultaneous and the oxygen atom is shown and; R 5 
and R 6 show lower alkoxy group, or or the both becomes 

in 

simultaneous and shows oxygen atom. ), shows R and the R 
hydrogen atonu alkyl groups heterocyclic group % aryl 
group etc> 



[Chemical Formula 1] 



Claims 

mm i] 

T!E©xt(I): 

[fti] 

A V N V R 1 



] 



X 



[Effect(s)] 

It possesses growth inhibition activity for tumor cell, it is 
useful as the active ingredient of antitumor drug or other 
pharmaceutical. 



[Claim(s)] 
[Claim 1] 

Below-mentioned Formula (I ): 
[Chemical Formula 1] 



OH 



[ft 2] 



OH 



[Chemical Formula 2] 



(3*. X 1 & tf Y 1 l«*l^*l*SI=**I^ . 

t*£L<i*#t»©fi«7;u*;u*;i-«. 1 
£SUIi#l&0>teii&7^-,H' : ? : *S, 1 



When displaying (In Formula, X' and Y 1 show hydrogen 
atom, substituted or unsubstituted lower alky) thio group, 
substituted or unsubstituted lower alkenyl thio group, 
substituted or unsubstituted aryl thio group, substituted or 
unsubstituted aralkyl thio group, or substituted or 
unsubstituted heterocycle thio group irrespective 
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im&n&mmm* xi*«»*L<i**ii«i 

©7U—;u**5/7;u4-;i'S£SL(fc7£U R' 
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independence. ), R' and R 2 show alkyl group, substituted or 
unsubstituted aryl group, substituted or unsubstituted 
heterocyclic group, or substituted or unsubstituted aryloxy 
alkyl group in respective independence, (However, when R 1 
and R show alkyl group, substituted or unsubstituted aryl 
group, or unsubstituted heterocyclic group.there are not 
times when X and Y' are hydrogen atom simultaneously. ); A 
and B simultaneous becoming 

[Chemical Formula 3] 



6 



(3t * . X 2 &tf Y 2 l4-t*i-f itaiClC**!!?- . 

«»«L<tt#*8k©^fi*7jiu4 

;U7£yg. B«£L<l43*Bift©$?««7JU 
+JU7£^S. S«gL<tt#B»©fitt7^ 

^--;u75/fi. B*£L<I42EB»©75ju* 
;i,75yS. S^gL<tt^a^©7 l J-;uTS 

^S. BftSL<f4#BJft©«*JS75>'*. B 
»SL<l4*B«ffl**a7JU*;U75/». 

«*SU<i*l««i©fi*7;u4r;u^ai. S 
»*L<l**««fl)ft»7JU^;u^**. S 

cDmm^w.mmm^ijkL;R' r 4 i4**ve 

*vft3:lcigiR7^=i+vS^^-f A\ XI4SS# 
*litl[|C««7;U34r*>K* jS^^. XI4 

§•14. r 1 ai; r 2 tt**i**u*3ti=*jMi*» 

7;i>*;bS. B&£L<l±?EB&©££at&« 
«ftSL<l4*B«fc©7U-;ua» /\ny^b 

7;u+^S. XI4«JJfc£L<t4#MHft©7'J— 
)\s**ris7)l>*r)\,&$7jkt A\ fc£lM4 R 1 a 
R 2 A<-»l::£oT-<CH 2 ) 11 -<5t'f>. n 14 2 frg 

6 *T?©»»sar)**-r(fc/£L. r' ai; r 2 

fcffU R 1 ai; R 2 #^ft€;fr&£i::7';u*;u 

»T?*y . R 3 atf R 4 #-$tlz&oTiMT£ 

*o R 5 ai; r 6 tfi-mzta-axmntm^- 
^^7if^ici4.x 2 ai; y 2 (ni^ttifr-y; 

14. B*SL<l*2MHft©ffilft7;U*JU*:i- 

:SL<i4^lB»©fia7;i/^r-;u^^- 

:£L<l*#Bft©7'J— ;i/7:f*. S 

jSSL<i4^a^©75;u^;u i ?^-s. XI4B 

^L<I4#S^©1SS^^S^^L.R , a 



When displaying (In Formula, X 2 and Y 2 show hydrogen 
atom, amino group, substituted or unsubstituted mono 
lower alkyl amino group, substituted or unsubstituted di 
lower alkyl amino group, substituted or unsubstituted lower 
alkenyl amino group, substituted or unsubstituted aralkyl 
amino group, substituted or unsubstituted aryl amino 
group, substituted or unsubstituted heterocycle amino 
group, substituted or unsubstituted heterocycle alkyl amino 
group, substituted or unsubstituted lower alkyl thio group, 
substituted or unsubstituted lower alkenyl thio group, 
substituted or unsubstituted aryl thio group, substituted or 
unsubstituted aralkyl thio group, substituted or unsubstituted 
heterocycle thio group, or substituted or unsubstituted 
alicyclic heterocyclic group inrespective independence and; 
R and R 4 show the lower alkoxy group in respective 
independence, or or both becomessimultaneous and oxygen 
atom is shown and; R 5 and R 6 show lower alkoxy group in 
respective independence, or or both becomessimultaneous and 
shows oxygen atom. ), R and R show hydrogen atorru alkyl 
group ^ substituted or unsubstituted heterocyclic group s 
substituted or unsubstituted aryl group % haloalkyl group * or 
substituted or unsubstituted aryloxy alkyl group in respective 

1*1 

independence, or or R and R become simultaneous and - 
(CH 2 ) <sub>n- show (In Formula, n displays integer up to 6 
from 2. ) (However, there are not times when R 1 and R 2 show 
the hydrogen atom simultaneously. ). 

However, R and R in respective independence with alkyl 
group , R and R 4 becoming simultaneous, when shows 
oxygen atom, at same time R 5 and R 6 becomingsimultaneous, 
it shows oxygen atom, as for any one of X 2 and Y 2 , 
substituted or unsubstituted lower alkyl thio group * 
substituted or unsubstituted lower alkenyl thio group s 
substituted or unsubstituted aryl thio group, substituted or 
unsubstituted aralkyl thio group % or substituted or 
unsubstituted heterocycle thio group showing, R 1 and R 2 are 
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U R 2 tfttifhniuzyx-)^ HJ;H 

\zUox-(cn 2 ) A -Z7Fi. r 3 atf r 4 tf-acft 

oT&IIIIi^U fro R 5 Rtf R 6 fr*-*£K 

<foTWWW*"f«*tii» x 2 xtf y 2 © 

#tft©tt*7VHr:i;U75y*. S&gL< 

l&©7'j-;u7sy«. iftsuttiwft© 
7;u*;i^*« . ***L<ii3««©«»7 

;i^-;U?*S. t»SL<lt*«ft©7'J- 

A^**. l££L<li#l£©1tfm?* 
£. Xlittft£L<li#lift©ll8«3t«*SI 

©£ 0 

[fllfcS 2] 
7f5©S(Ia): 
[ft 4] 






OH 












C 


Y 










OH 







w 



1-2 



(la) 
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phenyl groups tolyl group* or pyridyl group in 
respectiveindependence, or or both becomes simultaneous and 
when - (CH 2 )<sub>4- is shown, R 3 and R 4 become 
simultaneous and show oxygen atom, at same time R 5 and R 6 
becomingsimultaneous, show oxygen atom, as for any one of 
X 2 and the Y 2 , Substitution mono lower alkyl amino group* 
substitution di lower alkyl amino group * substituted or 
unsubstituted lower alkenyl amino group* substituted or 
unsubstituted aralkyl amino group * substituted or 
unsubstituted aryl amino group* substituted or unsubstituted 
heterocycle amino group* substituted or unsubstituted 
heterocycle alkyl amino group* substituted or unsubstituted 
lower alkyl thio group* substituted or unsubstituted lower 
alkenyl thio group* substituted or unsubstituted aryl thio 
group* substituted or unsubstituted heterocycle thio group* 
or substituted or unsubstituted alicyclic heterocyclic group is 
shown ] with quinoxaline derivative or its salt D which is 
displayed 

[Claim 2] 

Below-mentioned formula (la ): 
[Chemical Formula 4] 



(£** X 1 RlfY ] H*|tf sh*4 KTKStOi 1 * 

ft£L<ii*ft»a)fia7;u{r-;uf 1 * 1 

[ttmmmm^tM^L^ m r 1 
- 2 i*f*iftiaiic7;u*;i/X.ft^L< 

ii*ft*©7U--;u». ft«gL<it*ftft© 
mim. xiift*eL<i**ft»©7U-;u 

t*is7)\s*)\sM7FtJzt£ls R— 1 JSlU R 1 
- 2 6<7/U+;US* ft«gUI*#a»©7'J- 

;u«.xi«MB»©tt»I»£***£tt x 1 
&tf y 1 4<Hi$iz**iB?"efc4ztiift^)'e 

[11*33] 

TEfflSC(lb): 
[it 5] 



quinoxaline derivative or its salt D which is displayed with (In 
Formula, X 1 and Y 1 show hydrogen atom* substituted or 
unsubstituted lower alkyl thio group* substituted or 
unsubstituted lower alkenyl thio group* substituted or 
unsubstituted aryl thio group* substituted or unsubstituted 
aralkyl thio group* or substituted or unsubstituted 
heterocycle thio group irrespective independence and; R 1 — 1 
and R l — 2 show the alkyl group* substituted or unsubstituted 
aryl group* substituted or unsubstituted heterocyclic group* 
or substituted or unsubstituted arylbxy alkyl group in 
respective independence. However, when R 1 — 1 and R 1 — 2 
show alkyl group* substituted or unsubstituted aryl group* 
or unsubstituted heterocyclic group,there are not times when 
X 1 and Y 1 are hydrogen atom simultaneously. ) 

[Claim 3] 

Below-mentioned Formula (lb ): 
[Chemical Formula 5] 
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B&SL<t43Ea&©^B/'l£*&7;U* 
;uts/S. a&SL<l43Ea&©v«|»7;U 

a&gL<l4#B&©«&7;u 
>r-;uy5yS, a&SL<l43Ea£©7^U* 
VU75/S. a&SlXI43E8&©7'J-;U7£ 

a&^L<i4#a&©n*3i7sys. a 

&:gL<i43EB&©*gStJf7;b+;u75./S, 

^gL<i*^a^a>T | jT-;u i ? i ^-8. a&SL< 

I4#a&©7 ; ?;u*;u^:ts. a&SL<i43E 

a&©^§st3i xi*a^L<ii#a^ 
(omm^w.mmmi ^l ; r 2 — 1 »tf r 2 — 2 1** 

<i43EB&©«§!i£s. «»gL<i4*tt«© 
7 y — ^s, /\a^f>it7j^)^m. xi*a& 

:§L<l4#8&©7U-;U**v7;i>*./U«£ 
*\ fc$LM4 R 2 — 1 Alt R 2 — 2 W-mzt£ 

?X-(CHi)A&'P* n 14 2 frb 6 £T?<Dg&£S 
"f )£^L(fcf£U R 2 — 1 Rlf R 2 — 2 *<|5]B#|C7K 
Sill Ci:l4fc^);R 2 — 3 Stf R 2 — 4 14* 

ft*;tx3&:£l::&*&7;u:3*vX£^-f XI4 

is5#A<-^l^oTK*J^^^L;R 2 — 5 fttf 
R 2 — 6 l4-ttl-€tiaAl=««7;Ua**>»*gt 
■TA^ XI4i33%#-$f ic&oTgtStlf 
f. tztzL. R 2 — 1 &tf R 2 — 2 A^ft^ti&il:: 
7;uJr;uST-fcy s r 2 — 3 StfR 2 — 4 #-$£!::&: 

oti*ig^fL> ^or 2 - 5 ki;r 2 - 6 ^- 

HfcfcoTftSRMt^jS-J-iiS-lztt. x 2 at; 

y 2 ©l^*l^-*i4. b&sl<i43eb&© 
ffiiRT^mr^jj-*, a^gL<i4i^a^rois 

®C7)l,'r-)l,ttm> a&SL<l4!Ea«©7 

xi4aj*gL<i4#B»©«3HS* 

*S£*U R 2 — '&1/R 2 — 2 A<*ft*;h4!fe:&l- 

A\ XI4jag#A<-^IC3EcoT-(CH 2 )4-^*L, R 2 
- 3 Jti; R 2 — 4 tf-$f lzfcoTiEJftl^£^U 
AO R 2 — 5 JSlIS R 2 — 6 A<-$tlC^oTK»S^ 

s*"r»*ici4, x 2 at; y 2 ©ivf 

14. *JjH£y«tt7;Mf ;U75,/*. i^vfi 
7;u+;u75/S, Z&£L<I4?HK&©<£& 

7^^-;U75/S. fi»SL<l4IW»©77 



2 2 

and Y show hydrogen atom* amino group* substituted or 
unsubstituted mono lower alkyl amino group * substituted or 
unsubstituted di lower alkyl amino group* substituted or 
unsubstituted lower alkenyl amino group* substituted or 
unsubstituted aralkyl amino group* substituted or 
unsubstituted aryl amino group* substituted or unsubstituted 
heterocycle amino group* substituted or unsubstituted 
heterocycle alkyl amino group* substituted or unsubstituted 
lower alkyl thio group* substituted or unsubstituted lower 
alkenyl thio group* substituted or unsubstituted aryl thio 
group* substituted or unsubstituted aralkyl thio group* 
substituted or unsubstituted heterocycle thio group* or 
substituted or unsubstituted alicyclic heterocyclic group 
irrespective independence and; R 2 — 1 and R 2 — 2 show the 
hydrogen atom* alkyl group* substituted or unsubstituted 
heterocyclic group* substituted or unsubstituted aryl group* 
haloalkyl group* or substituted or unsubstituted aryloxy 
alkyl group in respective independence, or or the R 2 — 1 and 

2 2 

R — become simultaneous and - (CH 2 ) <sub>n- show (In 
Formula, n displays integer up to 6 from 2. )(However, there 
are not times when R 2 — 1 and R 2 — 2 show the hydrogen atom 
simultaneously. ); R 2 — 3 and R 2 — 4 show lower alkoxy group 
in respective independence^ or both becomes simultaneous 
and oxygen atom is shown and; the R 2 — 5 and R 2 — 6 show 
lower alkoxy group in respective independence, oror both 
becomes simultaneous and shows oxygen atom. However, 

2 12 2 

R — and R — in respective independence with alkyl 
group , R 2 — 3 and R 2 — 4 becoming simultaneous, when shows 
oxygen atom, at same time R 2 — 5 and R 2 — 6 
becomingsimultaneous, it shows oxygen atom, as for any one 
of X 2 and Y 2 , substituted or unsubstituted lower alkyl thio 
group* substituted or unsubstituted lower alkenyl thio 
group* substituted or unsubstituted aryl thio group* 
substituted or unsubstituted aralkyl thio group* or substituted 
or unsubstituted heterocycle thio group showing, R 2 — 1 and 

2 2 

R — are phenyl group* tolyl group* or pyridyl group in 
respectiveindependence, or or both becomes simultaneous and 
when - (CH 2 )<sub>4- is shown, R 2 — 3 and R 2 — 4 become 
simultaneous and show oxygen atom, at same time R 2 — 5 and 
R 2 — 6 becomingsimultaneous, show oxygen atom, as for any 
one of X and the Y , Substitution mono lower alkyl amino 
groups substitution di lower alkyl amino group* substituted 
or unsubstituted lower alkenyl amino group* substituted or 
unsubstituted aralkyl amino group* substituted or 
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£. ttfcSL<tt#**0**3B7;u*;i/75 
/g. l&£L<ii#fi$©fi$!7./u*;u7* 

L<i*#«fc©«a***a«6»t] 

X 2 tfm&£L<li!Ett&© : E^£i$7JU*JU7 

5/*, xi*ift«L<i*#l»ro*xft«7;u 
+;u75/*-cfcy s y 2 #**K*-e&y, r - 

1 Stf r 2 - 2 tf**i€*ilUtlcl*BL<M* 

a»©7'j-;ui. xits»SL<ii*i*© 

7 'J-ju** v7;u*;uatT?a& y . R 2 - 3 Si; R 2 

- 4 4«-ftic3&orit*is?**L. r 2 — 5 si; 

[»*« 5] 

x 2 t^mji^^jz/^Kit^u^^ 

v<gi$7^*;u7£/S:gL<ii : E;u*'J/ST' 

tt^$tlfrviiii7^+^75/ST'fey.Y 2 
tfTKSUf^fey.R 2 - 1 Stf R 2 — 2 #£Kft 

^7'J-^S, xiiS$7xy*->7JU*;uS 

X-fciJ , R 2 — 3 SlC R 2 — 4 tf-ttl=&oT»*Jfi 
*f*U R 2 — 5 Stf R 2 -*4<-*6l=5oTil* 

3 |cE«fl>*^**y>R# 

ttXli*©^. 

[R*« 6] 

X 2 tf*;ft«7M i JI/75/i£L<lii;U* , J'' 

;u*;u75>'££L<l4 : E;i<*'J./S"e*&S*i 
feU. R 2 -' Stf R 2 - 2 *<ftE/\n*>fl:7'J- 

S-e*ftS*ifc7i^*->7JU*;u*t*fty . R 2 

- 3 SI/ R 2 — 4 izfcoTiHt JS* 

r 2 — 5 si; r 2 — 6 tf-mzttotiaiwi*** 
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unsubstituted aryl amino groups substituted or unsubstituted 
heterocycle amino groups substituted or unsubstituted 
heterocycle alkyl amino groups substituted or unsubstituted 
lower alkyl thio groups substituted or unsubstituted lower 
alkenyl thio groups substituted or unsubstituted aryl thio 
groups substituted or unsubstituted heterocycle thio group * 
or substituted or unsubstituted alicyclic heterocyclic group is 
shown> 

So quinoxaline derivative or its salt Q which is displayed 
[Claim 4] 

X 2 with substituted or unsubstituted mono lower alkyl amino 
groups or substituted or unsubstituted di lower alkyl amino 
group , Y 2 being hydrogen atom , the R 2 — 1 and R 2 — 2 in 
respective independence with substituted or unsubstituted aryl 
groups or substituted or unsubstituted aryloxy alkyl group, 
R 2 — 3 and R 2 — 4 becoming simultaneous, the oxygen atom is 
shown, quinoxaline derivative or its salt 0 which is stated in 
Claim 3 where R 2 — 5 and R 2 — 6 become simultaneous and 
show oxygen atom 

[Claim 5] 

With mono lower alkyl amino groups where X is 
substituted with di lower alkyl amino group or the morpholino 
group or di lower alkyl amino group which is substituted with 
di lower alkyl amino group or morpholino group,Y 2 being 
hydrogen atom , R 2 — 1 and R 2 — 2 together with the substituted 
aryl group > or substitution phenoxy alkyl group , R 2 — 3 and 
R 2 — 4 becomingsimultaneous, oxygen atom showing, R 2 — 5 
and R 2 — 6 becoming simultaneous, quinoxaline derivative or 
its salto which isstated in Claim 3 which shows oxygen atom 



[Claim 6] 

With ethylamino groups where X 2 is substituted with di 
lower alkyl amino group or the morpholino group or ethyl 
methylamino group which is substituted with di lower alkyl 
amino group or morpholino group,Y being hydrogen atom , 
with phenoxy alkyl group where R 2 — 1 and the R 2 — 2 together 
are substituted with halogenated aryl groups or benzyl group 
or the benzyloxy group, R — and R — becoming 
simultaneous, oxygen atom showing, R 2 — 5 and R 2 — 6 
becoming simultaneous, quinoxaline derivative or its salt 0 
which isstated in Claim 3 which shows oxygen atom 

[Claim 7] 

pharmaceutical o which includes substance which in 
quinoxaline derivative and pharmacological which are stated 
in any one claim of Claims 1 through 6 is chosen from 
acceptable its salts and those hydrate and group which 
consists of those solvent affinitive substance as the active 

- — . — — -S J m _ 4- 
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IS#If 1 frt> 6 ©l^JflA* 1 Jf iCfE©©*/* 

Specification 
[0001] 

[0002] 

[&*©&*&] 



^mBMizmmt^y^T^mm^tLx. 6- 

:?P^-7-yh*v-5,8^/*-y-'J>v;J->. 2,3-t* 
X(7-tzh+v^^;U)-6-yK+v-5,8-+y+-9-'J 

li L1210 ejfa^SSicJtLfitH^^^ 

kl^fg^tlTl^fEur. J. Med. Chem., 16, 
545(1981)]„ 

*fc.2,3-v>5 1 ;U-5,8-^ry^-9- , J>v^->ISA< 
*0 b ft T I * -5 A< * © ft H € S tt I c o I » X I * IS 
£-£*lTl^£El*[J. Org. Chem.,32, 54 (1967)]„ 

[0003] 

•TSfc©©^a]*3SW©Rffite. fit 



flLfc$S£. T15©SeT?»$Jh.5Sr«fc*/* 
*U:/K#{*3Ui*©ttj&<Batf|IIB&Jijt«l« 

[0004] 
[ft 6] 
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ingredient 
[Claim 8] 

antitumor drugo which includes substance which in 
quinoxaiine derivative and pharmacological which are stated 
in any one claim of Claims 1 through 6 is chosen from 
acceptable its salt, and those hydrate and group which 
consists of those solvent affinitive substance 



[Description of the Invention] 
[0001] 

[Technological Field of Invention] 

this invention shows growth inhibition activity for tumor cell, 
it is somethingregarding useful quinoxaiine derivative as 
active ingredient of antitumor drug or other pharmaceutical. 

[0002] 
[Prior Art] 

6 -bromo-7-methoxy-5,8-quinoxaline dion. 2, 3- bis (acetoxy 
methyl ) - 6 -methoxy-5, 8 -quinoxaiine dion etc are known as 
quinoxaiine derivative which it is relatedto this invention,, but 
these compound are reported that antineoplasty effect is 
notshown vis-a-vis L1210 leukemia cell . 



In addition, 2 and 3 -dimethy 1-5, 8 -quinoxaiine dion type is 
known, but concerning antineoplastic activity itis not 
reported, . 

[0003] 

problem of [means in order to solve Problems That Invention 
Seeks to Solve and problem ] this invention is to offer useful 
novel compound as active ingredient of the antitumor drug or 
other pharmaceutical. 

As for these inventors in order that above-mentioned problem 
is solved, asfor result which diligent effort is done, novel 
quinoxaiine derivative or its salt which is displayedwith 
below-mentioned formula has had tumor cell proliferation 
inhibition activity, it is useful as active ingredient of 
antitumor drug or other pharmaceutical, you discovered 
densely, this invention reached tocompletion. 

[0004] 

Namely as for this invention, below-mentioned Formula (I ): 
[Chemical Formula 6] 
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[ft 73 

OH 




[Chemical Fortnula 7] 



a)7 l J-;^^v7;^+;^S^*L(fc/'£L.R , 
&i/r 2 #7;u*;uX, «fe£L<i«M»a>7 

X 1 &tf Y 1 A<HB#lC7KSIl : f-T'fc'5Ci:li4* 
l^);A Rtf B tf-UKfcoT 



[ft 83 



R 3 .Pt 



When displaying (In Formula, X 1 and Y 1 show hydrogen 
atom, substituted or unsubstituted lower alkyl thio groups 
substituted or unsubstituted lower alkenyl thio group* 
substituted or unsubstituted aryl thio group x substituted or 
unsubstituted aralkyl thio groups or substituted or 
unsubstituted heterocycle thio group irrespective 
independence. ), R 1 and R 2 show alkyl group, substituted or 
unsubstituted aryl groups substituted or unsubstituted 
heterocyclic groups or substituted or unsubstituted aryloxy 
alkyl group in respective independence, (However, when R 1 
and R 2 show alkyl groups substituted or unsubstituted aryl 
group* or unsubstituted heterocyclic group,there are not 
times when X 1 and Y 1 are hydrogen atom simultaneously. ); A 
and B simultaneous becoming 

[Chemical Formula 8] 



6 



(S*.X 2 Ri;Y 2 !±^fti!4ilC7KRlT. 

>r-;U7^Ss »ftgUIt#ltift©77 JU* 
;U7S/Ss ■ftgL<li#fflft©7U--;U75 

ySs wmi<mm&(Dmm7zs&, m 



When displaying (In Formula, X 2 and Y 2 show hydrogen 
atoms amino groups substituted or unsubstituted mono 
lower alkyl amino group x substituted or unsubstituted di 
lower alkyl amino group % substituted or unsubstituted lower 
alkenyl amino group x substituted or unsubstituted aralkyl 
amino group s substituted or unsubstituted aryl amino 
groups substituted or unsubstituted heterocycle amino 
groups substituted or unsubstituted heterocycle alkyl amino 
group* substituted or unsubstituted lower alkyl thio groups 
substituted or unsubstituted lower alkenyl thio groups 
substituted or unsubstituted aryl thio groups substituted or 
unsubstituted aralkyl thio group s substituted or unsubstituted 
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* is, r 1 at; r 2 li^H^tiaaizTkss^ . 

7;u*;u». 8&£L<i£3ME&G>a%]B&« 
fi£SUli!EM&ro7'J-;u£, /\oy>ft 

;u^-+»>7;i/4r;i'^^1"*^ fcaiM* r 1 s. 

R 2 A<-^l^oT-(CH 2 ) n -(5C4=> n li 2 frb 

6 s-e©»ft£**)***(fcf£u r 1 ai; r 2 

tztzLs R' R 2 *l342£K7/u*ju 
»-efc y . r 3 si; R 4 tf-ttfc&ot 

jSU frO R 5 Jttf R 6 tf-ftlCfcoTK*!!?- 

£^-Ti|£l::li,x 2 Si/ Y : .©L^*i^-* 

14s «fteL<i4***<o««7;i/*;u^^- 

»£ui*i«a©7^i/*^3j-*, xiia 

\zt£ o t-(ch 2 ) 4 -$' l > r 3 at; R 4 3&<-*Sl=& 

&oTK*K?-$*r*^l-lit. X 2 Y 2 0) 

S. «*i?fi«7;u*;u7S/*, ■asui* 

7J\,*)l>ttm. *»eL<li#tt&a>«»7 
JU^JU^S. 1I»SL<tt#«»<D7'J— 

s. xi*«asL<i***aa>i!g3asca*a 

[0005] 

TfficT)St(Ia): 
[ft 9] 
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heterocycle thio group * or substituted or unsubstituted 
alicyclic heterocyclic group inrespective independence and; 
R 3 and R 4 show the lower alkoxy group in respective 
independence, or or both becomessimultaneous and oxygen 
atom is shown and; R 5 and R 6 show lower alkoxy group in 
respective independence, or or both becomessimultaneous and 
shows oxygen atom. ), R 1 and R 2 show hydrogen atom, alkyl 
group . substituted or unsubstituted heterocyclic group . 
substituted or unsubstituted aryl group, haloalkyl group, or 
substituted or unsubstituted aryloxy alky I group in respective 
independence, or or R 1 and R 2 become simultaneous and - 
(CH 2 ) <sub>n- show (In Formula, n displays integer up to 6 
from 2. ) (However, there are not times when R 1 and R 2 show 
the hydrogen atom simultaneously. ). 

However, R and R in respective independence with alkyl 
group , R and R becoming simultaneous, when shows 
oxygen atom, at same time R 5 and R 6 becomingsimultaneous, 
it shows oxygen atom, as for any one of X 2 and Y 2 , 
substituted or unsubstituted lower alkyl thio groups 
substituted or unsubstituted lower alkenyl thio group, 
substituted or unsubstituted aryl thio group, substituted or 
unsubstituted aralkyl thio group, or substituted or 
unsubstituted heterocycle thio group showing, R 1 and R 2 are 
phenyl group, tolyl group, or pyridyl group in 
respectiveindependence, or or both becomes simultaneous and 
when - (CH 2 )<sub>4- is shown, R 3 and R 4 become 
simultaneous and show oxygen atom, at same time R 5 and R 6 
becomingsimultaneous, show oxygen atom, as for any one of 
X 2 and the Y 2 , Substitution mono lower alkyl amino group, 
substitution di lower alkyl amino group, substituted or 
unsubstituted lower alkenyl amino group, substituted or 
unsubstituted aralkyl amino group, substituted or 
unsubstituted aryl amino group, substituted or unsubstituted 
heterocycle amino group, substituted or unsubstituted 
heterocycle alkyl amino group, substituted or unsubstituted 
lower alkyl thio group, substituted or unsubstituted lower 
alkenyl thio group, substituted or unsubstituted aryl thio 
group, substituted or unsubstituted heterocycle thio group, 
or substituted or unsubstituted alicyclic heterocyclic group is 
shown ] withis something which offers quinoxaline derivative 
or its salt which is displayed. 

* 

[0005] 

In addition, below-mentioned formula which is included in 
theabove-mentioned Formula (I ) by this invention , (la ): 

[Chemical Formula 9] 
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lftSUi*IMtft©ft*7JU$--;u**« . S 
&£Uli#B&©7'J-;i^*S, WftEU 
ii#fi&©77;u*;u : ? 1 *S, xiitftSU 

- 2 l**4v? *iHii:7^r^», HUSK 
i±*a*©7'j-;u* . t»&L<i««ft© 

HHHS, X!iW££L<li#m&©7'J-^ 

***/7nA-)\>&£w*. -fcfc* U R 1 — 1 aiXR 1 
- 2 tf7;u*;H, fi&gL<l*3Mi&©7'J- 

fttf Y' *»BP*lc**'»W*1"^i:tt<ft»)"C 

[0006] 

±E©a(i)i=ta^sii4TBa(ib): 



[ft io] 

If BP 4 




R 



2-1 



(lb) 



N R 



2-2 



[a*,x J at;Y 2 i«*ifiWttai=**ai^. 

7S/» . !*£L<i*#f ttw^tt^u* 
;U7£/S, M«L<i**WM>i?ft«7JU 
*;i/75/£, ■»eL<tt*l*ffltt«7;u 

>r-;b75/Ss ■»2L<l*l«&©75JHr 
)17ZS& , H|*«L<l*#t*©7U-^75 

/s. a»gL<iii«»ffltE*a7s>'S, a 

»gL<ii3«ftroa*«7;u+;u75yi, 

*SL<tt*«ft©«*7J^^t*. t 

ii#a&©77;u*^*S, l»SL<tt# 
«»©«*«**». Xl*l»«L<lil«» 

©urn stasui s£*ur 2 -' atf r 2 - 2 i« 
<i43«*©a*a» . t«igL<ii#*ft© 

7'J-JH, /\ny>ft7;u*;u*. xitl 



quinoxaline derivative or its salt; which is displayed with (In 
Formula, X 1 and Y 1 show hydrogen atom, substituted or 
unsubstituted lower alkyl thio group, substituted or 
unsubstituted lower alkenyl thio group, substituted or 
unsubstituted aryl thio group, substituted or unsubstituted 
aralkyl thio group, or substituted or unsubstituted 
heterocycle thio group inrespective independence and; R 1 — 1 
and R 1 — 2 show the alkyl group* substituted or unsubstituted 
aryl group, substituted or unsubstituted heterocyclic group, 
or substituted or unsubstituted aryloxy alkyl group in 
respective independence. However, when R — and R — 
show alkyl group* substituted or unsubstituted aryl group* 
or unsubstituted heterocyclic group,there are not times when 
X 1 and Y 1 show hydrogen atom simultaneously. ) and 

[0006] 

Below-mentioned Formula which is included in 
above-mentioned Formula (I ) (lb ): 

[Chemical Formula 10] 



2 and Y 2 show hydrogen atom* amino group* substituted or 
unsubstituted mono lower alkyl amino group* substituted or 
unsubstituted di lower alkyl amino group* substituted or 
unsubstituted lower alkenyl amino group* substituted or 
unsubstituted aralkyl amino group* substituted or 
unsubstituted aryl amino group* substituted or unsubstituted 
heterocycle amino group* substituted or unsubstituted 
heterocycle alkyl amino group* substituted or unsubstituted 
lower alkyl thio group* substituted or unsubstituted lower 
alkenyl thio group* substituted or unsubstituted aryl thio 
group* substituted or unsubstituted aralkyl thio group* 
substituted or unsubstituted heterocycle thio group* or 
substituted or unsubstituted alicyclic heterocyclic group 

2 1 2 2 

inrespective independence and; R — and R — show the 
hydrogen atom * alkyl group * substituted or unsubstituted 
heterocyclic group* substituted or unsubstituted aryl group* 
haloalkyl group* or substituted or unsubstituted aryloxy 
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SL<l4l«Mfc©7'J-,/l>*-*$'7;U*;U*£ 
7jk-?t)\ fe*lM*-R 2 — 1 Rlf R 2 — 2 .tf-mztj: 
oT-(CH 2 ) n -(5e*. n 14 2 frh> 6 £T*(Dg&£ 8 
■T)£*L(fc*:U R 2 — 1 &!/ R 2 — 2 A^l^lc* 
*iI^$^-rctli^^);R 2 — 3 &tf R 2 — 4 I4^ 

R 2 — 6 tt*ft*Mkifci=ttlft7;ua*i'*fc* 

fo fcfSU R 2 — 1 R 2 - 2 A^ft^ ti&SIc 
TJU+;US"Cfey % R 2 — 3 RZf R 2 — 4 *<-$tlc£: 

Y 2 ©lvf;h.j&*-*M\ ■ a£L<l4IEC&0 

i>\ y.\*m%tf— $Hc^cor-(CH 2 )4-$-^L. r 2 

- 3 R 2 — 4 A<-&lz£oTS?§?tJ^£*U 

r 2 — r 2 — * tf-mzte-oxMm®* 
z^tm-sizit. x 2 &if y 2 wrtifr—is 

14. ttJft^fc«7;i^u75/*. tt&vte$ 

7;u+;u75/». H&£UI4#S&G>ttft 

;u*;u7£ys. S&SL<i4^«&<D7'J-;u 

75/*. ■»SL<l4*«»©tt*a75/ 
S. Bft£L<l*2Mt»©«*«7;MF-;U75 

*s S&SL<i4#fi&0>«$7;uy-;u^* 

E&SL<I4#B&<D7'J-;L^:*£. a 
&SL<l4#tt&<Z)}tffUS^*S. XI4S&S 

[0007] 

(A)±Gft(Ib)lZ&lvC, X 2 i<1KftSL<l4#iI 
li!IMIft©iJe»7^*;U7S/£-efcy, Y 2 

^TKS^T-T-fcy.R 2 — 1 ai; r 2 — 2 *<-t;ix-e 
tLa3:ica^L<i4^a^ro7 | j-;u*. x 

l4S^gL<l4^a^(D7 l J-;U^v7;U+ 

;usr-fcy „ r 2 — 3 jus r 2 — 4 t^-mzt^xm. 

jsw^Sjsu r 2 — 5 &tf r 2 — 6 &-mzt&x 
i ji * * * -f * / * -y- • j > si m& x 1 4 * © 
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alkyl group in respective independence, or or the R 2 — 1 and 
R — become simultaneous and - (CH 2 ) <sub>n- show (In 
Formula, n displays integer up to 6 from 2. )(However, there 
are not times when R 2 — ' and R 2 — 2 show the hydrogen atom 
simultaneously. ); R 2 — 3 and R 2 — 4 show lower alkoxy group 
in respective independences or both becomes simultaneous 
and oxygen atom is shown and; the R 2 — 5 and R 2 — 6 show 
lower alkoxy group in respective independence, oror both 
becomes simultaneous and shows oxygen atom. However, 
R — and R 2 — 2 in respective independence with alkyl 

2 3 2 4 

group , R — and R — becoming simultaneous, when shows 
oxygen atom, at same time R 2 — 5 and R 2 — 6 
becomingsimultaneous, it shows oxygen atom, as for any one 
of X 2 and Y 2 , substituted or unsubstituted lower alkyl thio 
group, substituted or unsubstituted lower alkenyl thio 
group s substituted or unsubstituted aryl thio group * 
substituted or unsubstituted aralkyl thio group, or substituted 
or unsubstituted heterocycle thio group showing, R 2 — 1 and 
R 2 — 2 are phenyl group, tolyl group, or pyridyl group in 
respectiveindependence, or or both becomes simultaneous and 
when - (CH 2 )<sub>4- is shown, R 2 — 3 and R 2 — 4 become 
simultaneous and show oxygen atom, at same time R 2 — 5 and 

2 6 

R — becomingsimultaneous, show oxygen atom, as for any 
one of X 2 and the Y 2 , Substitution mono lower alkyl amino 
group, substitution di lower alkyl amino group, substituted 
or unsubstituted lower alkenyl amino group, substituted or 
unsubstituted aralkyl amino group, substituted or 
unsubstituted aryl amino group, substituted or unsubstituted 
heterocycle amino group, substituted or unsubstituted 
heterocycle alkyl amino group, substituted or unsubstituted 
lower alkyl thio group, substituted or unsubstituted lower 
alkenyl thio group, substituted or unsubstituted aryl thio 
group, substituted or unsubstituted heterocycle thio group, 
or substituted or unsubstituted alicyclic heterocyclic group is 
shown> 

So quinoxaline derivative or its salt which is displayed is 
offered. 

[0007] 

According to embodiment where this invention is desirable, 

■ 

In (A ) above Formula (lb ), X 2 with substituted or 
unsubstituted mono lower alkyl amino group, or substituted 
or unsubstituted di lower alkyl amino group , Y 2 being 
hydrogen atom , R — and R — in respectiveindependence 
with substituted or unsubstituted aryl group, or substituted 
or unsubstituted aryloxy alkyl group, R 2 — 3 and the R 2 — 4 
becoming simultaneous, oxygen atom is shown, quinoxaline 
derivative or its salt; where the R 2 — 5 and R 2 — 6 become 
simultaneous and show oxygen atom 



[0008] 



[0008] 



Page 1 3 Paterra Instant MT Machine Translation 



JP2000309578 




(B)±IES(Ib)lwfc^T, X 2 tf5?ttlR7JU*;U 

7;i^u7syx-efcy,Y 2 tfjMMWcfcy, 
r 2 — 1 ai; r 2 — 2 ^*ici»7'j-^*, xi* 
»»7iy**>7Ji+;H'efty. r 2 — 3 »tf r 2 
- 4 tf-fSicfcoTiM^^u r 2 — 5 atf 

iJ>RSH*Xli*©tt;Rtf 
[0009] 

(Q±EsC0b)lcfel^T« X 2 Ati?ffS7^^ 
75/SSL<l*t;U*U>«TlMI**ifc** 
JU75>S, Xlivfi$7^U7S/S£L< 

sway 2 A<7X«n : fr-fey.R 2 - 1 atf r 2 
- 2 4**ic/\py>ft7'j-;u». xii'Ov 

y+v7^+;ufiT-fcy . r 2 _ 3 &u r 2 _« 

[0010] 

z©E^lith££frni?LIIiJi$i©fcft©[Il 

T#@$»xit@iBa&i:*©Steil«©5&* 

croBUli. #tL<li±!B©£x!)j£#<fct : tl~ 
i xii 2 Jil±©8fflJ8Sftlft££fcEXA)IB 

[0011] 

©$ffl;ttf I-, !-l©;6*I£;£"?fo^"C, 

K©^«tsiii*«ti=S4r4ia$dt 
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In (B ) above Formula (lb ), with mono lower alkyl amino 
groups where X 2 is substituted with di lower alkyl amino 
group or morpholino group or di lower alkyl amino group 
which is substituted with the di lower alkyl amino group or 
morpholino group, Y 2 being hydrogen atom , R 2 — 1 and R 2 — 2 
together with substituted aryl group, or substitution phenoxy 
alkyl group , R 2 — 3 and R 2 — 4 becoming simultaneous, 
oxygen atom showing, R 2 — 5 and R 2 — 6 becoming 
simultaneous, quinoxaline derivative or its salt; which shows 
oxygen atom and 

[0009] 

In (C ) above Formula (lb ), with ethylamino group., where 
X 2 is substituted with di lower alkyl amino group or 
morpholino group or ethyl methylamino group which is 
substituted with the di lower alkyl amino group or morpholino 
group, Y 2 being hydrogen atom , with phenoxy alkyl group 
where R 2 — 1 and R 2 — 2 together are substituted with 
halogenated aryl group > or the benzyl group or benzyloxy 
group, R 2 — 3 and R 2 — - 4 becoming simultaneous, the oxygen 
atom showing, R 2 -— 5 and R 2 -— 6 becoming simultaneous, 
quinoxaline derivative or its salt which shows oxygen atom is 
offered. 

[0010] 

Furthermore, pharmaceutical which includes substance which 
in quinoxaline derivative and pharmacological which are 
displayed with above Formula (I ) is chosen from the 
acceptable its salt, and those hydrate and group which 
consists of those solvent affinitive substance as active 
ingredient is offered from another viewpoint. 

Be able to use this pharmaceutical, as pharmaceutical for 
mammalian animal which includes human it is useful in non- 
solid cancer or treatment of solid cancer or other malignant 
tumor as for example antitumor drug. 

This pharmaceutical with preferably above-mentioned active 
ingredient is offered with the form of composition for 
pharmaceutical which includes additive for the formulation of 
1 and 2 or more. 

[0011] 

In addition to these, use of substance which in quinoxaline 
derivative and the pharmacological which are displayed with 
Formula (I ) for producing theabove-mentioned 
pharmaceutical is chosen from acceptable its salt, and those 
hydrate and thegroup which consists of those solvent 
affinitive substance; And, with therapeutic method of tumor, 
method which includes step which prescribes effective 
therapeutic amount of substance which in quinoxaline 
derivative and the pharmacological which are displayed with 
Formula (I ) is chosen from acceptable its salt, and those 
hydrate and group which consists of those solvent affinitive 
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[0012] 

7;u*;us. xi47;u*;u^#£#frtt&X 
(«;t(47U-;u**v7;u+;uS. mmmr 

S?£L<li 1 {i^b 12 m. £blcJ?£L<li l ffl 
7;u*;uXi:LT. #j;Ll£. x^;u 

z<ktf-e£. 7;u*;u9#£#fcB!ft*-eii. 

[0013] 

ffi«7;u*;u*. XteiS»7;u*;u»#S* 
□+v*;u,i-;-;us % *ygL<i±vffiift7;Mr 

&7;u^-n;u^s s ffi»7;u^r-;u7£ys 

7;u^)u»ic*s*ift-se^(D*i4ftt 

fi«7;u^r~^ffl»$«jiE-r*fi«7;u^- 
JUS<tLT. Willi tf-;ug. 7'J;uS. 
;uS. :7b— 3-:?t--;uS. 2-'<> J f-;u 

-;u*<i:^**if-Bcfc4<-e*«.- 

[0014] 
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substance to the patient it is offered by this invention . 
[0012] 

[Embodiment of the Invention] 

Meaning of term which is used in this specification is as 
follows. 

It is good with whichever of straight or branched as alkyl 
portion of substituent (for example aryloxy alkyl group and 
heterocycle alkyl amino group, haloalky] group etc)which 
includes alkyl group, or alkyl portion, from for example 
carbon number 1 20, from the preferably 1 12, furthermore 
can use 8 alkyl group or alkyl portion from preferably 1. 



As alkyl group, for example methyl group, ethyl group, 
propyl group, isopropyl group, butyl group, isobutyl 
group, s-butyl group, t- butyl basis, pentyl group, iso pen 
> jp8 jpl 1 basis and hexyl group, heptyl group, octyl 
group, nonyl group, decyl group, undecyl group, 
dodecyl group, pentadecyl group etc are listed, it is possible 
densely, with substituent which includes alkyl portion, these 
alkyl group it is included as alkyl portion, it is 
desirabledensely. 

[0013] 

Among alkyl group which were illustrated concretely on for 
example descriptionabove as lower alkyl portion of 
substituent (for example lower alkoxy group, lower alkoxy 
carbonyl group, mono or di lower alkyl amino group, 
lower alkyl thio group etc) which includes lower alkyl group, 
or the lower alkyl portion, those of 8 extent are ideal from 
carbon number 1 . 

Like di lower alkyl amino group with substituent which 
includes lower alkyl portion of plural, as for alkyl group of 
plural being same, differing, it ispossible to be. 

alkenyl group of straight or branched of 6 extent can be used 
from for example carbon number 2 as the lower alkenyl 
portion in substituent (for example lower alkenyl thio group, 
lower alkenyl amino group etc) which includes lower alkenyl 
portion. 

Quantity of double bond which is included in alkenyl group 
especially is notlimited. It is a preferably 1 . 

for example vinyl group, allyl group, crotyl group, 
prenyl group. 3- butenyl group. 2- pentenyl group. 4- 
pentenyl group. 2- hexenyl group. 5-hexenyI group etc can 
be listed as lower alkenyl group which forms lower alkenyl 
portion. 

[0014] 
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7'J-;ua. xw^'J-jUMfrfcttaaa 

75/S, 7U-^^*<Ei:)©7U-;HS»t 

LTii, aa.i<» 5 ji&hl 14 *a©mai4, 2 
iltt, xi* 3 att7'j-;u»teifSffli^^t 

J:y*#Wl=tt, 7U-;U«iLT, 7x^/U 

S, ±7^8, -<^t-;uS, t*7i-;H, 

9»Stt***tfcL^xii. ztib©7'J- 
;i/*i<7U-;i/»»**JSLTl*4Ci:A<#* 

77^+;uSs 77^+^+vl. 77^* 
JU^tS, 77;u4;U7£/Sl^fcl+^)77^ : 'r 

;u»»tLTii. flili. 0£^& 7 Hfrb 15 11 

g£©75Ji'*;i'*£ffli^fctf»*U, «t 
ft, 7i*f-;us, "OXtKWu*. 7-7? juy 

[0015] 

mp^H-?-, xi±/\py>ft7^u©An 
l*7y£H? , ffiaa*. Xl*a^ 

BmaasmstLTtt.wxii.i axi* 2 
ai4, xii 3 nil, »*L<ii*ait©iiBaa 



2 lei±©^TDii^ftt;^l=li»-?-tib 
tfpy v-;uft, e^'Ji?-;u*. tvjvy 

'J/ft, *=Efc?<'< l JV-Jl'S, Tf^tf^i?-^ 

ft, Th7tKPt7- ;i/»fc££fflH5^i<T? 
[0016] 



gas, xii«*a*££fctft*(a*. 
if, aaa?** , «»a7£ys, ««a7;u 
*;u7s/*ftif)(;tei+sa*a3itLTii» 

Willi. HlXli2iJil±©^xP)i : f(g»)I 

* , &stn?, aaa^&iOfcaiMwwfcL 
T^t?*ai4, 2 ai4, xi* 3 ai4©asias 
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for example 5-member or 14 -member ring monocyclic* 
2-ring* or 3 -ring aryl group etc can be used aryl group* or 
as aryl portion of substituent (for example aryloxy alkyl group 
and aryl amino group* aryl thio group etc) which includes 
aryl portion. 

More concretely, phenyl group* naphthyl group* indenyl 
group* biphenyl group* anthryl group etc is listed as aryl 
group, it is possibledensely, these aryl group form aryl portion 
regarding substituent which includes aryl portion, it is 
desirable densely. 

aralkyl group of 15 extent is used from for example carbon 
number 7, as aralkyl portion in the aralkyl group* aralkyloxy 
group* aralkyl thio group* aralkyl amino group, it is 
densely desirable, concretely, benzyl group* phenethyl 
group* benzhydril group* naphthyl methyl group etc more 
idealas aralkyl portion. 

[0015] 

halogen atom* or as halogen atom portion of alkyl halide, 
when especially it does notrefer, fluorine atom* chlorine 
atom* bromine atom* or it is good with whichever of iodine 
atom, when the halogen atom of plural is included, those may 
be being same,differing. 

As alicyclic heterocyclic group, monocyclic* 2-ring* which 
includes heteroatom (nitrogen atom* oxygen atom* sulfur 
atom etc) above for example 1 or 2 as ring atom or 3 -ring* 
preferably monocyclic alicyclic heterocyclic group can be 
used. 

When heteroatom of 2 or more is included, those may be 
being same,differing. 

More concretely, for example pyrrolidinyl group* 
bipyridinyl group* piperidino group* piperazinyl group* 
morpholino group* thiomorpholino basis and homo 
bipyridinyl group* homo piperazinyl group* 
tetrahydropyranyl group etc can be used as the alicyclic 
heterocyclic group. 

[0016] 

heterocyclic group* or as heterocyclic group in substituent 
(for example heterocycle thio group* heterocycle amino 
group* heterocycle alkyl amino group etc) which includes 
heterocyclic group,includes heteroatom (nitrogen atom* 
oxygen atom* sulfur atom etc) above for example 1 or 2 as 
ring atom monocyclic* 2-ring* which or3 -ring heterocyclic 
group can be used. 
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heterocyclic group is good even with aromatic group , but 
ring of 1 and 2 or more whichare included in heterocyclic 
group to partial or complete had could have been saturated. 

As heterocyclic group, other than alicyclic heterocyclic group 
which was illustrated concretely ondescription above, for 
example furyl group % thienyl group, pyrrolyl group, 
imidazolyl group, triazolyl group, tetrazolyl group, 
thiadiazolyl group, pyridyl group, indolyl group, 
quinolyl group, isoquinolyl group, quinoxalinyl basis and 
quinazolinyl group, thiazolyl group, benzo thiazolyl 
group, benzoimidazolyl group, benzo dioxolyl basis etc 
can be listed. 

[0017] 

When furthermore you explain concretely concerning 
substituent which isin midst of above-mentioned defining, for 
example methoxy group, ethoxy group, n-propoxy 
group, isopropoxy group, n- butoxy group, s-butoxy 
group, or t- butoxy group etccan be listed "lower alkoxy 
group "as. 

"mono lower alkyl amino group " As, for example 
methylamino group, ethylamino group, n- propyl amino 
group, or n- butyl amino group etc is listed, it is possible 
densely,for example dimethylamino group, diethyl amino 
base, n- propyl ethylamino group, or ethyl methylamino 
group etc it is listed "di lower alkyl amino group " as. 

"aralkyl amino group " As, for example benzylamino group or 
phenethyl amino group etc is listed, it is possible dense!y,for 
example vinyl amino group, allyl amino group, crotyl 
amino group, prenyl amino group. 3- butenyl amino base, 
2 -pentenyl amino base, 4 -pentenyl aminobase, it can list 2 
-hexenyl amino group, or 5 -hexenyl amino group etc "lower 
alkenyl amino group "as. 

"aryl amino group " As, for example phenylamino group, 
naphthyl amino group etc can be listed. 

[0018] 

"heterocycle amino group " As, heterocyclic group which was 
illustrated concretely on for example descriptionabove 1 or 
2. preferably 1 can use amino group which is connected. 

"heterocycle alkyl amino group " As, heterocyclic group 
which was illustrated to alkyl portion of alkyl amino group 
concretely on description above 1 or 2. preferably 1 be able 
to use those which areconnected, for example 3- (1 
-imidazolyl ) - 1 -propyl amino group, furfuryl amino 
group. 2- you can list (2 -pyridyl ) ethylamino group etc as 
embodiment. 
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"alkyl thio group " As, for example methylthio group, ethyl 
thio group, or n- propyl thio group etc is listed, it is possible 
densely,for example vinyl thio group, ailyl thio group, 
crotyl thio group, prenyl thio group, 3- butenyl thio 
group, 2- pentenyl thio group, 4- pentenyl thio group, 2- 
hexenyl thio group, or it can list 5 -hexenyl thio group etc 
"alkenyl thio group " as. 

[0019] 

"aryl thio group " As, for example phenylthio group, 
naphthyl thio group, biphenyl thio basis etc is listed, it is 
possible densely, it canlist for example benzyl thio group, 
phenethyl thio group etc "aralkyl thio group " as. 

"heterocycle thio group " As, be able to use thiol group which 
heterocyclic group which was illustratedconcretely on for 
example description above connects, for example 4- pyridyl 
thio group, 2- pyridyl thio group, 2- imidazoyl thio group, 
1,2, 4- triazolyl-3- yl thio group etc can beused. 

"aryloxy alkyl group" As, for example phenoxy methyl 
group, phenoxy ethyl group, naphthoxy methyl group etc 
can be listed. 

[0020] 

When "substituted or unsubstituted " with you say 
above-mentioned Formula (I ), formula (la ), and attime of 
defining Formula (lb ), concerning a certain substituent, the 
substituent furthermore one or more, preferably 1 or means 
optionally substitutable densely with functional group of 4. 

When substituent has functional group of 2 or more, those 
functional group may be being thesame, differing. 

As this kind of functional group, for example lower alkyl 
group, haloalkyl group (for example chloromethyl group, 
trifluoromethyl group etc), hydroxyalkyl group (for example 
hydroxymethyl group etc), lower alkoxy group (for example 
n- hexyloxy group etc), the lower alkenyl group (for example 
vinyl group, ally] group etc), lower alkynyl group (for 
example ethinyl group, propinyl group etc), hydroxyl 
group, halogen atom (for example chlorine atom etc), 
carboxyl group, lower alkoxy carbonyl group (for example 
methoxycarbonyl group etc), lower alkanoyl group (for 
example acetyl group etc), the halo- alkanoyl group (for 
example trifluoroacetyl basis etc), aryl group, aralkyl 
group, aryloxy group (for example phenoxy group etc), 
aralkyloxy group (for example benzyloxy group etc), aryl thio 
group, aryl alkynyl group (for example phenyl ethinyl group 
etc), lower alkanoyl oxy group (for example acetyl oxy group 
etc), the lower alkanoyl amino group (for example 



Page 18 Paterra Instant MT Machine Translation 




JP2000309578A 



7n-f ;u3|(« jLii/OlZ-f 

/S. ^SL<l4i/tt*7;U*;U75/*. 

/^-f;u*» -Ma*» *>7^a v 'JS«7;u*;u 

7;Ua*v'<>v^«fc££#*lf£Z,!:*<-e# 

[0021] 

*ft^/£L<liv«»7;U*Jl/75/*..«jfc 

fi«7;u+;w 1 ^-*, a»ett7;u^-=.;i/?*- 

**ffi«7;u^;u7s/*iz*ai-r*a 

■>7yg, 7U— ;u*s 75;u*;uS. tKp*-> 
jus. 77j^U+vi> £;u7t-;^v;uS. 
€iSk7;ua^v*;u5^-;uS» ffiit7;u*/-f 
;uS.7'j-;u ; 5 1 ^-S.7 , J-;u^vfts7n 
-ou*, tt*aiffi«7;u*;u*. ^SUiis? 
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acetylamino group etc), lower alkanoyl oxyalkyl group (for 
example acetyl oxy methyl group etc), aroyl group (for 
example benzoyl group etc), heterocyclic group (Those etc 
which show embodiment on for example description above), 
amino group* mono or di lower aikyl amino group * 
carbamoyl group * nitro group* cyano group* lower alkyl 
sulfinyl group (for example methyl sulfinyl group etc), the 
lower alkyl sulfonyl group (for example methane sulfonyl 
group etc), thiol group, lower alkyl thio group* or 
heterocycle lower aikyl group (for example pyridyl methyl 
group etc) etc can be listed, but there are not times whenit is 
limited in these. 



In addition, these functional group furthermore difference 
have been allowed tohave possessed functional group of 1 and 
2 or more. 

As this kind of example, concretely, chlorophenyl group* 
methyl carbamoyl group* chloro benzyl group* alkoxy 
benzyl group etc can be listed. 

[0021] 

1 to 4 which is chosen from group which consists of for 
example halogen atom* amino group* cyano group* aryl 
group* aralkyl group* hydroxyl group* aralkyloxy group* 
carboxyl group* lower alkoxy carbonyl group* lower 
alkanoyl group* aryl thio group* aryloxy group* aroyl 
group* heterocycle lower alkyl group* mono or di lower 
alkyl amino group* and heterocyclic group as functional 
group which is substituted in substitution mono or di lower 
alkyl amino group* substituted lower alkyl thio group* 
substitution lower alkenyl thio group* substitution lower 
alkenyl amino group, basis can be listed. 

When it possesses functional group of 2 or more, those may 
be being same, differing. 

embodiment of above-mentioned each functional group is 
same as those whichare explained on description above. 

[0022] 

More concretely, for example 2- hydroxyethyl thio group or 
other hydroxyalkyl thio group* ethoxy carbonyl methylthio 
group or 2 -ethoxy carbonyl ethyl thio group or other lower 
alkoxy carbonyl alkyl thio group* 2- chloroethyl thio group 
or 3 -chloro -1- propyl thio group or other alkyl halide thio 
group* 2- (N, N- dimethylamino ) ethyl thio group or other 
mono or di lower alkyl amino alkyl thio group etccan be listed 
"substituted alkyl thio group " as. 
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ra»^ft»7;i/*;u75yaijtLTii, 
if.3-(N,N-v^;u7S> f )^Pt 0 ;u-2-<;u7sy 
4-(N,N-v^^;u75/)^;u-2-^;u75y 

S, 4-(N 5 N-vX^;U7Sy)^;U-3^;U7£/ 

X , N-[2-(2-tf 'J v ;i/)x f- ;u ]-n-/ ;U7 5 / S 

[0023] 
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[0024] 

m-^P^xX^S.p-^P^xxyu 
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7-feh*v7xX;Ug s m-7x*T;i/7xZjU 

rnft7U-;u7sy» jtuttt. WSJi, p-* 
>v;ut^v7x-;i.75yft^i*cD7 J 7;u+;u 
^*i/l»7 , J-;u75/S, ri&j'J-;^ 

jiLTIi. flS-tf, p-75/7xx;U** 



"Substitution mono lower alkyl amino group " As, for 
example 2- (N, N- dimethylamino ) ethylamino group, 3- 
(N, N- dimethylamino ) - 1 -propyl amino group, 2- mono 
lower alkyl amino group , p- bromophenyl methylamino 
group, 2- (p- hydroxyphenyl ) ethylamino group, 3, 4- 
methylene dioxy phenylmethyl amino baseetc which is 
substituted with (N, N- diethyl amino) ethylamino group or 
other mono or di lower alkyl amino substitution mono lower 
alkyl amino group, 2- morpholino ethylamino group, 2- (1 
-pyrrolidinyl ) ethylamino group or other alicyclic 
heterocyclic group can be listed. 

"Substitution di lower alkyl amino group " As, for example 3- 
(N, N- dimethylamino ) propyl -2- yl amino group, 4- (N, N- 
dimethylamino ) butyl -2- yl amino group, 4- (N, N- diethyl 
amino) butyl-3- yl amino group, N- -N- methylamino group 
etc can belisted. 

[0023] 

In addition, hydroxyl group, halogen atom, nitro group, 
amino group, cyano groups mono or di lower alkyl amino 
group, carboxyl group, lower alkyl group, lower alkenyl 
group, lower alkynyl group, aryl alkynyl group, lower 
alkoxy group, lower alkoxy carbonyl group, lower 
alkanoyl group, lower alkanoyl oxy group, lower alkanoyl 
amino group, lower alkanoyl oxyalkyl group, aryl group, 
aryloxy group, aralkyloxy group, aralkyl group, aroyl 
group, heterocycle lower alkyl group, methyl enedi oxy 
group, ethylene dioxy group etc is listed substituted aryl 
group, substituted aryl amino group, substituted aralkyl 
amino group, substituted aryl oxyalkyl group, substituted 
aryl thio group, substituted aralkyl thio group, substitution 
heterocycle thio group, substitution heterocyclic group, 
substitution heterocycle amino group, substitution 
heterocycle alkyl amino group, or as the substituent of 
substituted alicyclic heterocyclic group. 

[0024] 

More concretely, for example m-bromophenyl group, p- 
bromophenyl group, p- phenethyl phenyl group, p- 
benzyloxy phenyl group, p- ethoxy carbonyl phenyl group, 
p- acetoxy phenyl group, m-phenethyl phenyl group, p- 
phenethyl phenyl group etc can be listed "substituted aryl 
group " as. 

"substituted aryl amino group " As, for example p- amino 
phenylthio group, m-amino phenylthio group or other amino 
substituted aryl thio group, p- hydroxyphenyl thio basic or 
other hydroxy-substituted aryl thio group, p- methoxyphenyl 
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47, <b£*8 5K Slttb^tt 70 tfftlZjffgELl*. 

4>©<b£&iS-ti::*fJ6LTiv&. 

[0027] 
[* 1] 
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thio basic or other lower alkoxy-substituted aryl thio group 
etc can be listed for example p- benzyl oxy phenylamino 
group or other aralkyloxy substituted aryl amino group N 
"substituted aryl thio group " as. 

"substituted alicyclic heterocyclic group " As, for example 4- 
methyl piperazinyl group or other lower alkyl substituted fat 
cyclic complex ring basis etc can be listed. 

[0025] 

"substituted aryl oxyalkyl group " As, for example p- n- 
propyl phenoxy methyl group or other lower alkyl substituted 
aryl oxyalkyl group % p- methoxy phenoxy methyl group N p- 
n- hexyloxy phenoxy methyl group or other lower 
alkoxy-substituted aryl oxyalkyl group, p- methoxycarbonyl 
phenoxy methyl group or other lower alkoxy carbonyl 
substituted aryl oxyalkyl group, p- benzyl phenoxy methyl 
group x p- phenoxy methyl group, p- phenethyl phenoxy 
methyl groups o-benzyl phenoxy methyl group or other 
aralkyl substituted aryl oxyalkyl group * p- benzoyl phenoxy 
methyl group or other aroyl substituted aryl oxyalkyl group , 
p- benzyloxy phenoxy methyl group or other aralkyloxy 
substituted aryl oxyalkyl group, p- phenyl phenoxy methyl 
group or other aryl substituted aryl oxyalkyl group* p- 
phenoxy phenoxy methyl group or other aryloxy substituted 
aryl oxyalkyl group or other other things and p- cyano 
phenoxy methyl group, p- phenoxy methyl group etc can be 
listed. 



[0026] 

Below, example where compound of this invention which is 
displayedwith Formula (I ) is desirable is shown, but as for 
compound of the this invention there are not times when it is 
limited in these. 

Among these, compound 22, compound 46, compound 
47 % compound 5 1 , and compound 70 especially are 
desirable. 

Furthermore, compound number in chart below corresponds 
to compound number in Working Example. 

[0027] . 

[Table 1] 
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OH 
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SCH 2 CH 2 N(CH3) 2 H 



SCHaCHsNfCHalj SCHjCHzNtCHjfe 



SCHzCHj-OH H 



SCH2CH2OH SCHzCHjOH 




fc**« X 1 Y 1 R 1 , R 2 



H H 



[0028] [0028] 
[*2] [Table 2] 
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[0029] [0029] 
[S3] [Table 3] 
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H 




41 


H 


H 
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[0030] 
[8 4] 



[0030] 
[Table 4] 
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[0031] 
[8 5] 



[0031] 
[Table 5] 
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NHCH2CH 2 N{CH3) 2 
H 

NHCHeCHgNfCHaJz 
H 

NHCH2CH2N(CH3) 2 ^ 
NHCH 2 CH 2 N(CH 2 (3H 3 )2 ^ 



H ^ 
H 



H 



NHCH2CH 2 N{CH3)2 



[0032] 
[«6] 



[0032] 
[Table 6] 
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[0033] 

compound which is displayed with Formula (I ) may exist 
according to types of substituent, as acid addition salt* metal 
salt* ammonium salt* organic amine addition salt or other 
base addition salt* of for example organic or inorganic acid 
or the salt of amino acid addition salt or other form. 

As acid addition salt, for example acetate, hydrobromide* 
sulfate* phosphate or other inorganic acid salt; or formate 
salt* acetic acid salt* benzoate* maleate* fumarate* 
succinate* tartrate* citrate* oxalate* methane sulfonate* 
p-toluenesulfonic acid salt, aspartate* glutamate or other 
organic acid salt can be listed. 

As metal salt, for example lithium salt* sodium salt* 
potassium salt or other alkali metal salt* magnesium salt* 
calcium salt or other alkaline earth metal salt* aluminum 
salt* zinc salt etc is listed, it is possible densely, itlists for 
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^ A, Th7^;U7>*-^Afci:£¥lf *C 
[0034] 

±ES(I)» 3(Ia). XI*a(Ib)T?*&ttSfc** 
lis ■»*©aSII=J5i:T 1 IXIi 2 fl 6Lt© 
=F?Fft*£*t***tffcy. 5fc£fl14<*X 
l*S?7XTb3i-Jltt#4ifC!>J[#Jltt«:4«# 

*fc. ±IBit(I). it(Ia). Xli5E(Ib)T'S$^-5 



«»&»B©±Elltt#SL<li±SEIItt# 

$bi~. ±KS(i), S(ia). xi*a(ib)-es**i4 

^b^fei liSEMttft tLTff St ****** 

±lfiS(I), 5£(Ia). XliS(Ib)-t?a$tL*®SffJ 
JflEWtttLTSStS***^*!^* CtibO 

»*»«l*»«t4*»©aHI4l*tllS* 

[0035] 

li. , *©£KlSt*yS2t4Ci: 

fcfc. jaTi=^tRjsaicfc^T. %mu& 
4«*is*a©*frT-e*ftt4^. xii^a 

■fi — "j *J ■ v > -fe v X (Protective Groups in 
Organic Synthesis), ^"'J — >(T. W. Greene)^ 
va> • 9 •< 'J— 7>K- -9">X- -<>3-7Kbt 
T?K(John Wiley & Sons, Inc.)(1981 
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example ammoniums tetramethyl ammonium etc as 
ammonium salt, it is possible densely, it can list for example 
morpholine, piperidine or other addition salt as organic 
amine addition salt. 

As amino acid addition salt, for example glycine* 
phenylalanine * lysine or other addition salt can be listed. 

[0034] 

above Formula (I ), formula (la ), or compound which is 
displayed with the Formula (lb ) are times when it possesses 
asymmetric carbon of 1 or 2 or more,according to types of 
substituent are times when optical isomer or the diastereomer 
or other configuration^ isomer exists. 

In addition, when above Formula (I ), formula (la ), or it 
possesses substituent to which compound which is displayed 
with Formula (lb ) includes the double bond of 1 or 2 or more, 
enantiomer of plural which is based on the double bond 
exists. 

Above-mentioned isomer of pure form or mixture s or 
racemate etcof option of above-mentioned isomer in each case 
is included inrange of this invention. 

Furthermore, above Formula (I ), formula (la ), or when it 
exists as tautomer,there is, a compound which is displayed 
with Formula (lb ), but, existenceof tautomer being 
self-explanatory in person skilled in the art, is included each 
tautomer in range of this invention. 

above Formula (I ), formula (la ), or compound of free form 
which is displayedwith Formula (lb ) or those salt are times 
when it exists as hydrate or solvent affinitive substance, but 
also these adduct are included in range of this invention. 

types of solvent which forms solvent affinitive substance 
especially is notlimited. for example ethanoK acetone, 
tetrahydrofuran etc can be listed. 

[0035] 

above Formula (I ), formula (la ), or it can produce compound 
which isdisplayed with Formula (lb ), with for example 
following reaction process . 

Furthermore, in order basis which is defined in production 
method which isshown below, changes under condition of 
practice method, or to execute the method in case of 
unsuitable , target compound can be acquired by using 
theintroduction and removal method of protecting group 
which is regularly usedwith synthetic organic chemistry. 
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1b^1*l(Ia)Si;^b^^(Ib)l* . 

£i=«fcy «iti?**ft*ft(ma)«fey , &t©x 

[0037] 
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In addition, it is possible also to modify order of according to 
need substituent introduction or other reaction process 
appropriately. 

Below, Formula (I ), formula (la ), and respective compound 
(I ), the compound (la ), and compound (lb ) with it is 
compound which is displayedwith Formula (lb ). 

It is similar concerning compound of other formula number. 

[0036] 

<production method l>compound (la ) and compound which 
can be produced with method etc whichit mentions later 
(Ilia ) from, following to step below, it canproduce compound 

ab ). 

[0037] 

[Chemical Formula 1 1 ] 





(lb-1) 



(lt>-2) 



R\ R\ R 2 — 1 RUR 7 — 2 ltmUtmmX' 

h 1 )- r 3 i*««7;i/*;u*£5?u x'liMIBx 2 

IB Y 2 ©jgfcfr&fcfcm^lfci^fcgSSsSU 

Y la iinif2 y' ommfrhymm+zm 



[0038] 
Ig 1 

*«u r 2 — 3 jsljs r 2 — 4 tf-mztz-DTikmm 

*U fro R 2 — 5 RV R 2 — 6 7b<-$tlcfcoT 
*W^*«1"fc**l(Ib-3)l*, •fb^fe(IIIa)^ 

£ tk 7 .-t r- ^ h 1 ) ju m od £ 7K >§ & i - m m l . 



(In Formula, as for R 1 .. R 2 , R 2 — 1 and R 2 — 2 description 
above andbeing synonymous, as for R it shows lower alkyl 
group, X a showsbasis which excludes hydrogen atom from 
definition of theaforementioned X 2 , basis where Y a shows 
basis whichexcludes hydrogen atom from definition of 
aforementioned Y , as for X 8 excludes hydrogen atom from 
definition of aforementioned X showing, Y la shows basis 
which excludes hydrogen atom from definition 
ofaforementioned Y 1 . ) 

[0038] 

step 1 

Inside for example X and Y of compound (lb ) display 
hydrogen atom, the R 2 — 3 and R 2 — 4 become simultaneous 
and oxygen atom is shown, at thesame time R 2 — 5 and R 2 — 6 
become simultaneous and compound (Ib-3 )which shows 
oxygen atom can melt compound (Ilia ) in water-containing 
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i~20 stroa-K'^-tfi'-BB. t*x(Mj? 

$A7>*-$Aa©Bfc*l - e*&S'r*Zil:: 
SJ5Sgl±-30~100deg C A<*f£L<, SfSBtH 

ita* 5 »-5 i^iai-efcs. 

[0039] 
IS 2 

fc£#!(Ia)lCfclNT X 1 £1/ Y 1 ®4>&<&-$ 
tf**B*JartT?fcSfc£tt(Ia-l)XI*fl:£* 
(Ia-2)Sl/1b^^(VII)(X a ^7S/S.ffij§gL< 

i4#a&©*/iSii&7A>*;u7S/a, tjis 
L<ii*a»©i?fia7;u*;u75ys. a& 

SL<tt#aa©tt«7;Kr-;u7sya. a 
»SL<ii3faift<D75;u*;i/75/a. a&s 

Utt#Ba©7'J-/U7S-'a. aaauii 

*a*©a*«7sy»» xiiaaaui** 
atftR'aufR'^jniwii/xpy^fcT 

;u75/a. a»£L<ii*a»©i?fia7^ 

*;U75/S, ■ftSL<l43«*©««7;u 

;u7sys, l&£L<i4#a&©7'j-;i'7£ 

/a. ■asL<ii3Wft©a*«75ytt, x 

l*taSU<tt*l»Ott3l6a7;u*;U7S/ 

a T?*sfc**, atf c r 1 ai; r j 

Xli/\ay>fc7Mr;uaT?fc$fl:£tt)l*» 

v^;u^;uA75K, £pptM,a. 
S/$poy$>, *3© 

aaxiia^ssji+T?, <b^ft(ib-3)ic#Lr 

1-10 ^s© X a -H XI4 Y"-H TrS^tL-S^Tt-- 
;Uft^ftXI4-aSL<l*^«75Mb^ , fte 

SPS;SJtl4-30~100deg C LC SJSI4I 

ft 5 #~ 5 m$T>mt$>o 

[0040] 

*l8tfct^TI4. £BM--5fcS*(Ia-l)XI4 
fcaft(Ia-2)*5l*l4fcfc1Jj(VII)XI4<b£tt 

(vin)i<-f*i^tiKJ6^*-e»fc**ifcfc^* 

(Ib-l)XI41b£^(Ib-2).fc$lM41b£^(Ib-l) 
XI4<t£*(Ib-2)£S&l= X a -H tfSKLfcfca 
^(Ia-4)tf4j£-t£it£tffc&o 

<b£tt(Ia-l). fc£*l(Ib-l). tt£ 

*(Ib-2). XI41b£^(Ia-4)©£j£tb(4. tt£#D 



(Ib-3)©S^S R 1 £1/ R 2 fflttS, 75>-fb£ 
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acrylonitrile or other containing water solvent, canacquire by 
treating with iodo benzene diacetic acid* bis (trifluoro 
acetoxy ) iodo benzene* or cerium ammonium nitrate or 
other oxidant of 1 - 20 equivalent. 

reaction temperature - 30 - 100 deg C is desirable, reaction 
time is usually 5 min~5 hours. 

[0039] 

step 2 

compound where at least one of X 1 and Y 1 is other than the 
hydrogen atom in compound (la ) (Ia-1 ) or compound (Ia-2 ) 
and compound (VII ) (compound where compound* and R 1 
and R 2 where X a is amino group* substituted or 
unsubstituted mono lower alkyl amino group* substituted or 
unsubstituted di lower alkyl amino group* substituted or 
unsubstituted lower alkenyl amino group* substituted or 
unsubstituted aralkyl amino group* substituted or 
unsubstituted aryl amino group* substituted or unsubstituted 
heterocycle amino group* or substituted or unsubstituted 
heterocycle alkyl amino group are hydrogen atom or haloalkyl 
group ) or as for compound (VIII ) (compound where 
compound* and R and R where Y a is amino group* 
substituted or unsubstituted mono lower alkyl amino group* 
substituted or unsubstituted di lower alkyl amino group* 
substituted or unsubstituted lower alkenyl amino group* 
substituted or unsubstituted aralkyl amino group* substituted 
or unsubstituted aryl amino group* substituted or 
unsubstituted heterocycle amino group* or substituted or 
unsubstituted heterocycle alkyl amino group are hydrogen 
atom or haloalkyl group ), acetonitrile* tetrahydrofuran* 
ether* dioxane* dimethylformamide* chloroform* 
dichloromethane* methanol* ethanol* water or other alone 
or in mixed solvent, It can produce by fact that thiol 
compound or primary or secondary amine compound which 
are displayed with X a -H or Y a -H of 1 - 10 equivalent vis-a-vis 
compound (Ib-3 ) are added. 

reaction temperature - 30 - 100 deg C is desirable, reaction 
ends with usually 5 min~5 hours. 

[0040] 

Regarding this process, compound which is formed (Ia-1 ) or 
compound (Ia-2 ) or compound (VII ) or compound (VIII ) in 
respective reaction system, compound which oxidation is 
done (Ib-1 ) or compound (Ib-2 ), or compound (Ib-1 ) or 
there aretimes when compound (Ia-4 ) where furthermore 
X a -H reacts to the compound (Ib-2 ) forms. 

compound (Ia-1 ), compound (Ia-2 ), compound (Ib-1 ), 
compound (Ib-2 ), or product ratio of compound (Ia-4 ) 
changes according to substituent R 1 of compound (Ib-3 ) and 
the types* amine compound of R 2 or types* quantity and 
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reaction temperature and reaction time or other condition of 
thiol compound, but by fact that appropriate condition is 
selected object compound is produced is possible densely 
with desired product ratio. 

In addition, respectively compound (Ib-1 ) or in compound 
(Ib-2 ), vis-a-vis compound where X a and X b are substituted 
or unsubstituted lower alkyl thio group s substituted or 
unsubstituted lower alkenyl thio group* substituted or 
unsubstituted aryl thio group % substituted or unsubstituted 
aralkyl thio group, or substituted or unsubstituted 
heterocycle thio group the Y ,a -H or X la -H of 1 mole in 
reacting depending, compound where X 1 and Y 1 are 
respective X 1 and group other than hydrogen atom in midst of 
definition of Y in compound (la ) can be produced. 

[0041] 

<production method 2> 
[Chemical Formula 1 2] 




,2-3 o2 -4 



Xg3 




(III) 



Y 2 ^ >C ^N^R 2 2 
R" Ft 2 * . 

(lb) 



(St*. X\ Y\ R 2 -' , R 22 , R 2 "\ R 2 "\ R 2 \ R 2 " 6 
Rlf R 3 IS^tL^tifiUIBirHlg-efe^) 

[0042] 

<b*ft(ib)i*H»**L^i*BEaa>*ac[0iit 

lis J. Med. Chem.,18, 746 (1975)]l::<fcy§^l:: 

«jft-e#*fl:*«B(in)£ i~20 aftroa-K'O 
K<b«-e«ia-r*cfcicj:yi»*^t4t-c#s 

(18 3) 0 

l^t R M Stf R 2 \ R 2 " 5 A If R 2 " 6 ti-^ft— 
ttifcoTilfcEi fl:£*(Ib)*<#S» 

R 2 - 4 j&<ffi«7;i>a**>*T?*Sfr, fc-SLM* 
(Ib)A<#£>*l-5>. 

£lCS£li-30~100deg C jMJ£L<, SfS&Bn 
[0043] 



(In Formula, X'. Y\ R 2 " R"-\ R*\ R'\ R" \ R^" and 
R respective description aboveand are synonymous. ) 

[0042] 

It can acquire compound (lb ) compound (III ) which can be 
produced easilywith known or known method by treating with 
iodo benzene diacetic acid N bis (trifluoro acetoxy ) iodo 
benzene^ or cerium ammonium nitrate or other oxidant of 1 - 
20 equivalent (step 3 ). 



2-2 



,2-3 



,2-4 t>2-5 



,2-6 



In this case, when water-containing acrylonitrile or other 
containing water solvent is used, R and R * R and R 
compound (lb ) which displays oxygen atom respectively 
asone unit is acquired, when it uses in or lower alcohol and 
acetonitrile or other mixed solvent the lower alcohol, R " and 
R " are lower alkoxy group, or or compound (lb ) where R " 
and R " are lower alkoxy group is acquired. 

reaction temperature - 30 - 100 deg C is desirable, reaction 
time is usually 5 min~5 hours. 

[0043] 
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ft^*(ffla)ttftS.liJSlT©*ai=J:y«J6'e 
[0044] 



[lb 13] 




OV) (V) 



[0045] 
IS 4 

*«t**T?**ft**(iv)*aaftas* 

S 5 a T* fe *i l i f ti "C t <k < . CII a. 1 1 1 <y v 
">A, e*»Ol!MI»STI=**«lPXI*tK 

**sinfiiET?ii o.w aft©*«s«ET, 

£lS;£Jtli O~l50deg C $?£L<, SK^FbI 
lilt 10 #~5 B| IHTffcS. 

i~5o aKDas»j#aT. sisasii 

0~100deg C tiWZK. 10 » 

~io ^rsi-efe-So 

[0046] 
IS 5 

fl;Stt(nia)lifl:£ft(V)£ &S-fr« x*./- 
7th-HJ;k Th7tKn75>, x-t 

JU A , v £ P P > $ > 3 O j§ $ $ , R 2 — 
'COCOR 2 - 2 ^^ 2 - 1 R 2 — 2 
tLWIEtHa , CfcS)-e***i4 1~5 S!<Dv* 

Sf&jggli 0-100deg C tffttK. SlSlil 
* 5 #~5 BSIBJ1?«7t4. 
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<production method 3> in above-mentioned production 
method it can produce compound (Ilia ) whichis used as 
starting material with method below for example . 

[0044] 

[Chemical Formula 13] 




(Ilia) 

(In Formula, R 2 — \ R 2 — 2 and R 3 respective description 
aboveand are synonymous. ) 

[0045] 

step 4 

It can synthesize compound (V ), by reducing compound (IV ) 
which can besynthesized easily with known or known method 
with suitable reducing method . 

As for reducing method if it is a reducing method which 
usually is used for thereduction of nitro group, method of 
being good whichever, under for example palladiums 
platinum or other catalyst existing hydrogenated or hydrazine 
treating. It can use reducing method etc with zinc s tin or 
other unit metal (reductant ) under acidic condition. 

With hydrogenation reaction under catalyst existing of 0.1 - 1 
equivalent, as for reaction temperature 0-150 deg C are 
desirable, reaction time is usually 10 min~5 hours. 

In addition, under reductant existing of 1 - 50 equivalent, 
reaction temperature 0 - 100 deg C is desirable with unit 
metal regarding reduction reaction, reaction time isusually 10 
min~10 hours. 

[0046] 

step 5 

compound (Ilia ) in methanols ethanoU acetonitriles 
tetrahydrofurans ethers dioxanes dimethylformamides 
chloroforms dichloromethane or other solvent, can acquire 
compound (V ) by fact thatit treats with di carbonyl 
compound of 1 - 5 equivalent which are displayed with the 
R 2 — l COCOR 2 — 2 (In Formula, R 2 — 1 and R 2 — 2 respective 
description aboveand are synonymous. ). 

reaction temperature 0 - 100 deg C is desirable, reaction ends 
with usually 5 min-5 hours. 
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[0047] 

<production method 4>compound compound (Illb ) where 
inside R 2 — 1 and R 2 — 2 of (Ilia ) are substituted or 
unsubstituted aryloxy methyl group can also produce from 
compound (VI ) with step below. 

[0048] 

[Chemical Formula 14] 




(VI) 



(Illb) 



[0049] 
Ii6 

fc**(m)©5* R 2 — 1 »tf R 2 — 2 *<S^^L< 

# &(im>) li ^ » © lb % (vi)[#i] x it . J. 

Chem. Soc, Perkin Trans., 1, 2443 (1996))£7-fe 

* N L, ft»*'J^A» 7KIHb:r-HJ f i?A^©i&S 
#£T.2~50 Sf(D Q-OH(5C*.Q Itffitit 

m m x* & « ) t? a $n -5 ( b £• % t s is $ -a- s c t 

flH^£S<Z)§li 1-50 ^S.St5;SSl4 
0~100deg C tm^L<. SEEliii^ 5 #~10 B$ 

[0050] 

<b^«l(Ia)Xli<b'^tt(Ib)<DS!JSlz33l>T. 

XI V 1 X> 1 "D 1 1 T> 1 2 V 2 V 2 T> 2 r> 2 ! 
x I x A. v X\ s XV x -A. v I s. IV s IX — > 

R 2 —\ R 2 — \ R 2 — \ R 2 — 5 Xi; R 2 — 6 *(Dftg 

1 / v a > X (Comprehensive Organic 

Transformations) > R-C-^Py£(Larock)ir(1989 



14. 



a* a as. 2t» % ehl sue* *smb. 



(In Formula, as for R 3 description above and being 
synonymous,as for Q you display substituted or unsubstituted 
aryl group. ) 

[0049] 

step 6 

compound (Illb ) where inside R 2 — 1 and R 2 — 2 of compound 
(III ) are substituted or unsubstituted aryloxy alkyl group 
melts compound (VI ) of public knowledge in acetonitrile* 
tetrahydrofurans dimethylformamide. dimethyl sulfoxide 
or other inert solvent, under potassium carbonate v sodium 
hydride or other base existing, can synthesize by fact that it 
reacts with compound which is displayed with Q-OH (In 
Formula, Q description above and is synonymous. ) of 2 - 50 
equivalent. 

As for quantity of base which it uses as for 1 - 50 equivalent, 
reaction temperature 0-100 deg C are desirable, reaction is 
usually 5 min-10 hours. 

[0050] 

compound (la ) or at time of producing compound (lb ), it 
converts the X 1 , Y 1 . R 1 . R 1 — \ R 1 — 2 % X 2 . Y\ R\ R 2 — \ 
R 2 — 2 ; R 2 — \ R 2 — \ R 2 — 5 and R 2 — 6 or other functional 
group, other than above-mentioned step and with the known 
method , it is possible densely. 



As for isolating and refining product in above-mentioned 
production method,method of being used with conventional 
organic synthesis. As needed combining for example 
filtration, extraction, washing, drying,concentration and 
crystallization, various chromatography, etc it does, it is 
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tit, ±ESfiatfct^r^ *i©<b^* 

©tttffl&ft*«*li*©**IIB-r*ili* 

[0051] 

£l/C. »*L<l4ftE*»ffl*»*»iLT* 
*58W©E*©»*UMB«©--ol4, 

t**i6©*»*iatf»a»*^6tt4»fr6 

*fc, *««©E»©ff*U^©B«tt, it 
*»0b)fttf*a*ttCMS*i6t©*, ft 
tfW*L&©*»»atf*«IDftfr&ft4S 



*s&E©Ea&i4. amifflfcLT. a 

&*IM41JS* XfmfSs ElJS, KM 
IffiM* MM* 5P 

l»a©5&«Cffll^Zt36^S. 



[0052] 

**8B©EaifcLTI4 , #«)B8»T?fcS±E» 
K£*©**fi4LTicfcl^ -fttttl*. 
*a«»-efcS±IEffl*Jli: 1 XI42 H±©« 
JBfflSlinftfc$^tg*ffltfft©»fiT?fi4 



B-esttxttUfflfflSftizttoTaa-rict 

*fc, ESUBJ&ft©ftB©*ftH©BXi:: 
f±>fft©E^©£>M#tf 1 XI* 2 tt±£* 



possibledensely. 

In addition, process intermediate in above-mentioned step 
" offering to thefollowing reaction without refining especially is 
possible. 

When compound (la ) or salt of compound (lb ) is produced, 
when the salt of respective compound is acquired in 
above-mentioned production method, if it should have refined 
that way, but when compound of the free form is acquired, 
forming compound of free form melting or thesuspension 
after doing, including appropriate acid or base in suitable 
solvent, It should have refined according to need. 

[0051] 

compound which is displayed with above Formula (I ) is 
useful as active ingredient of pharmaceutical, as active 
ingredient of preferably antitumor drug. 

one of embodiment where pharmaceutical of this invention is 
desirable the compound (la ) and includes substance which in 
pharmacological is chosen from the acceptable its salt, and 
those hydrate and group which consists of solvent affinitive 
substance as the active ingredient densely it has made feature. 

In addition, another embodiment where pharmaceutical of this 
invention is desirable compound (lb ) and includes substance 
which in pharmacological is chosen from acceptable its salt, 
and those hydrate and group which consists of solvent 
affinitive substance as active ingredient densely it has made 
feature. 

You can use pharmaceutical of this invention, for for example 
leukemia, malignant lymphoma, myeloma or other non- 
solid cancer, or the treatment of stomach cancer, 
esophagus cancer, carcinoma of the colon, rectal cancer, 
pancreatic cancer, liver cancer, kidney cancer, bladder 
cancer, lung cancer, uterine cancer, ovarian cancer, 
breast cancer, prostate cancer, skin cancer, brain tumor 
or other solid cancer as antitumor drug. 

[0052] 

As pharmaceutical of this invention, it is possible to prescribe 
theabove-mentioned substance which is a active ingredient 
that way, but it prescribes with above-mentioned substance 
and form generally, is a active ingredient of pharmaceutical 
composition which which includes additive for formulation of 
1 and 2 or more densely it is desirable. 

Known fact or following to usual method with field of that 
itself formulation science, produces this kind of 
pharmaceutical composition, is possible densely. 

In addition, active ingredient of other pharmaceutical 1 and 2 
or more may beincluded by pharmaceutical of this invention 
of form of pharmaceutical composition. 
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[0053] 

gpxiiiMSPfi^roi^tiA^&j&ftxi;/ 
xii^i»<Dfc«>i=*ta!i*w.tefi4ft»*a 

epfi#l=a-r<&t!JWa)«!ltL-cl*, Willi, 

ttffl. mum. mnm. »sl vp^#j. 
mii. aat*u wflmu & 

[0054] 

«p«#icji-*"*jaft««i©«ai=i*, «*. 

x f- b > ? ." J a — ; u . ^ □ t° b > ? 1 J =i - ; u t* 

*fc. ±-Jii)\>m. m\. xi*ntt«&£©H 

lV-^i:fl)ffiSSl|;Xf7^i7^^>0 

if©IS*«l;*l»IHXT;Ki:if©JHiSttJt!; 

^U^>&£©WM#J£^6C<bi^£^ 

[0055] 

3Mtp«5-(c*r*«H©5%a»»*>jSL* 




i]k.I4\ ;*£ltS«l4, £58*. ?K^«»Sft. X 
l4**i?K^a»7a©Satofr&iBli*t5* 

»fcfi4©fca©&»Jlifla.lia*5*-i&. * 
SMbflglttXi4**<ta;u#>I&fcfc*©g(*£ 
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Furthermore, pharmaceutical of this invention is applicable in 
mammalian animal whichincludes human. 

[0053] 

administration route of pharmaceutical of this invention 
especially cannot be limited, from any of oral or parenteral 
dosage most can select effective administration route 
appropriatelybecause of treatment and/or prevention. 

As parenteral administration, inside air passage, intrarectal* 
subcutaneous* intramuscular* and intravenous or other 
administration route can be listed. 

for example tablets* granule* fine granule* powder* 
syrup* solution medicine, capsules* or suspension etc is 
listed as example of formulation which is suited for oral 
dosage, it is possible densely, itcan list for example 
injectable* drip* inhalant* spray* suppository* 
transdermal medicine and transmucosa! absorption medicine 
etc as example of formulation which is suited for parenteral 
administration. 

[0054] 

for example water, sucrose* sorbit* fructose or other 
saccharides; polyethylene glycol* propylene glycol or other 
glycols; sesame oil* olive oil* soybean oil or other oil; 
additive for p- hydroxybenzoic acid ester or other antiseptic 
or other formulation can be usedto production of liquid 
formulation which is suited for oral dosage. 

In addition, for example lactose* fructose* sucrose* 
mannit or other diluting agent; starch* sodium alginate or 
other disintegrating agent; magnesium stearate* talc or other 
lubricant; polyvinyl alcohol* hydroxypropyl cellulose* 
gelatin or other binder; fatty acid ester or other surfactant; 
glycerin or other plasticizer can be used to production of 
capsules* tablets* or the granule or other solid preparation. 

[0055] 

It can manufacture inside injectable of formulation which is 
suited for parenteral administration and formulation for drip 
or other intravascular dosage, making use of aqueous medium 
of preferably human blood and isotonic. 

Following to conventional method, making use of aqueous 
solvent which is chosen from mixture of salt solution* 
fructose solution* or saline and fructose solution, it can 
manufacture for example injectable, with suitable auxiliary 
agent as solution* suspension* or dispersion. 

It can manufacture suppository for prescribing inside 
intestinemaking use of for example cacao butter* 
hydrogenated lipid or hydrogenated carboxylic acid or other 
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tfck Rftftk BBS!, B«SL BBJW. 
xii 2 B±®S*lffiBft*tBl**wi:* t 'e# 

li±Elc*ftMi=tt«Lfct©i::fiS**iS;: 



[0056] 

**B<DEBa>fi4l&tffi5B8l*1*KB 

*-r^tffi*©aa. &4ins&, §t©$tt 

©•So 



flS.tf.*A-Hftfcy 0.01-200 mg/kg fIJt 

*fc. *BB©BBtttt©8iB*Sli:«** 

j?©B!S*»aafl)ftffia»ita*^t3-&r 

[0057] 

Bfl-f -Stf. *3§f$©KHii;:;txb©ltJ£0iJK 



BB«*©fl:**»*iltEa4>0fl:*1MI 

*fc. ftft*a©aaft*T-*ii, wt©« 
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support. 

spray does not stimulate oral cavity or air passage mucosa of 
human,dispersing above-mentioned substance which at same 
time is a active ingredient as microscopic particle, promoting 
absorption is possible and can manufacturemaking use of 
support. 

As this kind of support, for example lactose or glycerin etc 
can be used. 

It can manufacture with above-mentioned substance and 
property is a active ingredient of support which which is used, 
as formulation of aerosol and dry powder or other form. 

additive for formulation of 1 and 2 or more which are selected 
from the for examp 1 e di luent * fragrance * anti septic * 
diluting agents disintegrating agent* lubricants binder* 
surfactant* plasticizer etc can be used to production of 
formulation for parenteral. 

Furthermore, as for form or its manufacturing method of 
pharmaceutical of this invention there are not times when it is 
limited in those which are explainedconcretely on description 
above. 

[0056] 

dose or dosage frequency of pharmaceutical of this invention 
especially arenot limited, it selects it is possible appropriately 
densely types * treatment of above-mentioned substance 
which is a active ingredient according to severity or other 
various condition of age and body weight* disease* and 
disease of types * administration route* patient of tumor 
which it should do. 

for example adult one sunlight 0.01 - 200 mg/kg extent from 
once per day or several days can be prescribed to several 
weeks at one-time ratio, but as for dose ordosage frequency 
there are not times when it is limited as thisspecific example. 

In addition, be able to use pharmaceutical of this invention 
combining with theother antitumor drug, generally, it uses 
combining with antitumor drug of several types where action 
mechanism differs it is desirable densely. 

[0057] 

[Working Example(s)] 

Below, this invention furthermore is explained concretely 
with Working Example ,but as for range of this invention 
there are not times when it is limitedin these Working 
Example. 

compound number in Working Example corresponds to 
compound number of aforementioned in the table. 

In addition, it measured physical chemistry data of each 

a • m t * ♦ 
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'H NMR: JEOL Alpha 400 (400 MHz), JEOL 
Lambda 300 (300 MHz); FABMS: JEOL 
JMS-HX110.£fc\ UlTftMMffllZ&^Ts il 

[0058] 

mmm 1 

50 T**!btl&'(b£-'fel 68(5.0 mg, 0.0086 
mmoI)£-? □ a-fcjl, A(3 .OmO&tf.* — JI>(1 .0 
ml)lcitf5?U /\^KP+l-;U77-l'h^-KU r l7A(10 
mg, 0.057 mmol)£tt]X.S;£-e 20 »Fs1tt#L 

7^;uA/>^y— ;u=9/i)T*«ML, •(b^^i i(2.o 

mg,lR^ 40%)£f#fc o 

FABMS m/z: 587 (M+H) + 

'H NMR (300 MHz, CDC1 3 ) 6 ppm: 5.00 (s, 
4H), 5.49 (s, 4H), 6.85-7.50 (m, 22H) 

[0059] 

mmm i-.its® 2 $.v<t£®) 3 



50 T*^b*L&-(b£-!fel 68(150 mg, 0.26 
mmol)£7-t h- h 'J JU(7.0ml)£.lPJ>Sl/ 
7 — (pH7, 2.0 ml)lZjfPL. 2-v>^;UTS/X$ 
;H^KiM(74 mg, 0.52 mmol)£7JD;LB 
;STM.5B#P B 1if#Lfc„ 

*Ji,l±/*$S— ;U=9/l)T'ffg!L. lb£4$!l 2(5.0 
mg, J|X^ 3%)RlMb£4$!l 3(33 mg,i|X$ 16%)£ 
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compound, with equipment below. 

Furthermore <sup>lH nmr: JEOL Alpha 400 (400 MHz ), 
JEOL Lambda 300 (300 MHz ); FABMS: JEOL 
JMS-HX1 10. , conventional post-treatment 
thebelow-mentioned reaction post-treatment is displayed in 
Working Example below. 

After reaction termination of each step, in according to need 
reaction mixture it extracts with ethylacetate. chloroform * 
ether or other water insoluble solvent including water and 
acid % buffer etc. 

extracted liquid dries after washing, with anhydrous sodium 
sulfate, etc with such as water and saline solvent removal 
does. 

[0058] 

Working Example 1 : compound 1 

chloroform (3.0 ml ) and it melted compound 68 (5.0 mg, 
.0.0086 mmol ) which is acquired with the Working Example 
50 in methanol (1.0 ml ), 20 min it agitated with room 
temperature including hydrosulfite sodium (10 mg, 0.057 
mmol ). 

It refined with thin layer chromatography 
(chloroform/methanol=9/I ) after conventional 
post-treatment, acquired compound 1 (2.0 mg, yield 40% ). 

FABMS m/z: 587 (M+H ) <sup>+ 

<sup>lH nmr (300 MHz, CD CI 3 );de ppm: 5.00 (s, 4H ), 
5.49 (s, 4H ), 6.85 - 7.50 (m, 22H ) 

[0059] 

Working Example 2: compound 2 and compound 3 

acetonitrile (7.0 ml ) and it melted compound 68 (150 mg, 
0.26 mmol ) which is acquired with the Working Example 50 
in phosphate buffer (pH 7, 2.0 ml ), 1.5 hours it agitated with 
room temperature 2 -dimethylamino ethanethiol acetate 
including (74 mg, 0.52 mmol ). 

After conventional post-treatment, it refined with thin layer 
chromatography (chloroform/methano 1=9/1 ), compound 2 
(5.0 mg, yield 3% ) andacquired compound 3 (33 mg, yield 
16%). 



compound 2 



FABMS m/z: 690 (M+H)+ 



FABMS m/z: 690 (M+H ) + 
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(t, J = 6.7 Hz, 2H),2.99 (t, J = 6.7 Hz, 2H), 5.00 
(s, 4H), 5.50 (s, 2H), 5.54 (s, 2H), 6.80-6.95 (m, 
9H), 7.24-7.45 (m, 12H) 




(t, J = 6.7 Hz, 2H ) 2.99 (t, J = 6.7 Hz, 2H ), 5.00 (s, 4H ), 
5.50 (s, 2H ), 5.54 (s, 2H ), 6.80 - 6.95 (m, 9H ), 7.24 - 7.45 
(m, 12H ) 



compound 3 



FABMS m/z: 793 (M+H)+ 



FABMS m/z: 793 (M+H ) + 



2 (t, J = 6.0 Hz, 4H),3.07 (t, J = 6.0 Hz, 4H), 4.98 
(s, 4H), 5.56 (s, 4H), 6.78-6.95 (m, 8H), 
7.25-7.44 (m, 1 OH) 

[0060] 

Sttfl 3:ft** 4 fttffc** 5 

50 -e»6*l4ft** 68(11 mg, 0.019 
mmol)^7'bh-h l J;U(3.0ml)Ri; i J>l/<^7 
7-(pH7, 0.5 ml)lC»»L, 2-*;i/*:7hX$/- 
;U(2.7 li 1, 0.038 mmol)^l)D^M;M^30^Fe1tl 

^A/^Z-WS/S^MU <t£^ 4(2.5 
mg, J|X¥ 20%)Xtffl:£ft 5(3.2 mg, 
23%)£{#fc 0 



2 (t, J = 6.0 Hz, 4H ), 3.07 (t, J = 6.0 Hz, 4H ), 4.98 (s, 4H ), 
5.56 (s, 4H ), 6.78 - 6.95 (m, 8H ), 7.25 - 7.44 (m, 10H ) 

[0060] 

Working Example 3: compound 4 and compound 5 

acetonitrile (3.0 ml ) and it melted compound 68 (11 mg, 
0.019 mmol ) which is acquired with the Working Example 
50 in phosphate buffer (pH 7, 0.5 ml ), 30 min it agitated with 
room temperature 2 -mercaptoethanol including (2.7 ;mu I, 
0.038 mmol ). 

After conventional post-treatment, it refined with thin layer 
chromatography (chloroform/methanol=95/5 ), compound 4 
(2.5 mg, yield 20% ) andacquired compound 5 (3.2 mg, yield 
23% ). 



compound 4 



FABMS m/z: 663 (M+H)+ 



FABMS m/z: 663 (M+H ) + 



z, 2H), 3.48 (brs, 1H), 3.73 (m, 2H), 5.00 (s, 4H), 
5.47 (s, 2H), 5.48 (s, 2H), 6.80-6.95 (m,8H), 
7.20-7.45 (m, 1 1H) 



z, 2H), 3.48 (brs, 1H ), 3.73 (m, 2H ), 5.00 (s, 4H ), 5.47 (s, 
2H "), 5.48 (s, 2H ), 6.80 - 6.95 (m,8H ), 7.20 -7.45 (m, 1 1H ) 



compound 5 



FABMS m/z: 739 (M+H)+ 



FABMS m/z: 739 (M+H ) + 



z, 4H), 3.62 (t, J = 6.0 Hz, 4H), 5.00 (s, 4H), 5.50 
(s, 4H), 6.85-6.95 (m, 8H), 7.25-7.45 (m,10H) 



z, 4H), 3.62 (t, J = 6.0 Hz, 4H ), 5.00 (s, 4H ), 5.50 (s, 4H ), 
6.85 - 6.95 (m, 8H ), 7.25 - 7.45 (m,10H ) 
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[0061] 

50 -C»e>*l£{b£«B 68(19 mg, 0.033 
mrool)£7*h-hU;U(3.0ml);&tfy>I£/W^ 
T — (pH7, 0.5 mI)(C?t®L.4-T^^^7xy— 
;U(4.1 mg, 0.033 mmol)£an*MST 2 B#Pa1» 

7fr)l,£j*$S—)\,=97/3)T*ttSiL. it£ fa 6(8.0 
mg, JlX$ 34%)£»fc. 

FABMS m/z:710(M+H) + 

] H NMR (300 MHz, CDC1 3 ) 5 ppm: 3.83 (brs, 
2H), 4.99 (s, 2H), 5.00 (s, 2H), 5.43 (s, 2H), 5.46 
(s, 2H), 6.63-6.73 (m, 2H), 6.77 (s, 1H), 
6.80-6.95 (m, 8H), 7.25-7.50 (m, 12H) 

[0062] . 

mmm s-At^% i »wt** 37 

HJ6$] 25 T^bft^b^ 36(37 mg, 0.081 
mmoljST-trh-KUyKS.OmOai^U^K/^^ 
T — (pH7, 1.0 ml)lC?S»U 4-TSy^7xy— 
M10.2 mg, 0.081 mmoI)£flQ;LM;ST* 20 

*;ua/>£/— ;u=97/3)T*ffiS!U lb-&* 7(8.0 

mg, J|K* 17%)&l/lb£4£l 37(7.4 mg, J&¥ 
16%)£f*fc 0 



[0061] 

Working Example 4: compound 6 

acetonitrile (3.0 ml ) and it melted compound 68 (19 mg, 
0.033 mmol ) which is acquired with the Working Example 
50 in phosphate buffer (pH 7, 0.5 ml ), 2 hours it agitated with 
room temperature 4 -amino thiophenol including (4.1 mg, 
0.033 mmol ). 

After conventional post-treatment, it refined with thin layer 
chromatography (chloroform/methanol=97/3 ), acquired 
compound 6 (8.0 mg, yield 34% ). 

FABMS m/z: 710 (M+H ) <sup>+ 

<sup>lH nmr (300 MHz, CD CI 3 );de ppm: 3.83 (brs, 2H ), 
4.99 (s, 2H ), 5.00 (s, 2H ), 5.43 (s, 2H ), 5.46 (s, 2H ), 6.63 - 
6.73(m, 2H ), 6.77 (s, 1H ), 6.80 - 6.95 (m, 8H ), 7.25 - 7.50 
(m, 12H ) 

[0062] 

Working Example 5: compound 7 and compound 37 

acetonitrile (5.0 ml ) and it melted compound 36 (37 mg, 
0.081 mmol ) which is acquired with the Working Example 2 
5 in phosphate buffer (pH 7, 1.0 ml ), 20 min it agitated with 
room temperature 4 -amino thiophenol including (10.2 mg, 
0.081 rnmol ). 

After conventional post-treatment, it refined with thin layer 
chromatography (chloroform/methanoI=97/3 ), compound 7 
(8.0 mg, yield 17% ) andacquired compound 37 (7.4 mg, yield 
16%). 



<b£«7 



compound 7 



FABMS m/z: 582 (M+H)+ 



FABMS m/z: 582 (M+H) + 



1.50-1.57 (m, 4H), 2.48-2.55 (m, 4H), 4.88 (brs, 
2H), 5.47 (s, 2H), 5.50 (s, 2H), 6.73 (m, 2H), 
6.77 (s, 1H), 6.85-7.11 (m, 8H), 7.37 (m, 2H) 



1.50 - 1.57 (m, 4H ), 2.48 - 2.55 (m, 4H ), 4.88 (brs, 2H ), 
5.47 (s, 2H ), 5.50 (s, 2H ), 6.73 (m, 2H ),6.77 (s, 1H ), 6.85 - 
7.11 (m, 8H ), 7.37 (m, 2H) 



compound 37 



FABMS m/z: 581 (M+2H)+ 



FABMS m/z: 581 (M+2H ) + 
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z, 3H), 0.91 (t, J = 7.3 Hz, 3H), 1.50-1.70 (m, 
4H), 2.40-2.52 (m, 4H), 4.02 (brs, 2H), 5.54 (s, 
2H), 5.56 (s, 2H), 6.41 (s, 1H), 6.70-7.32 (m, 
12H) 

[0063] 

*fcfl6:fc*»8atffc**18 

5 f 8-i?/h*S/-2 f 3-S?7i-Jl*-/** , J> (13 
mg, 0.038 mmoI)S7-bh-h'J;U (5.0 m!)lCSS 
»U#(1.0 ml)&l«-7>*-^AizU^ 
A(IV)(42 mg, 0.076 mmol)£iQ*. Odeg C "C* 20 

SS©ttfflS£fftt^ 2,3-v7x~;U-5,8-*/ 

FABMS m/z: 314 (M+2H) + 

±E*»b*lfcS«ill© 2,3-v7x~;L,-5,8-* 
y*^U>v^>$7-tzh-h l J^(5.0 ml)&tf»J 

>K/^77-(pH7, 1.0 ml)C»#U 4-75^* 
t7x/-;i/(4.9 mg, 0.038 mmol)^JD^M;ST* 

10»IBHM*Lfc. 

^;UA/^^/-;U=97/3)T*HSSL, lb£$3 8(3.0 
mg} jRf I8%)atffl:£tt 18(3.0 mg, 

18%)£f*fco 
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z, 3H), 0.91 ft J = 7.3 Hz, 3H ), 1 .50 - 1 .70 (m, 4H ), 2.40 - 
2.52 (m, 4H ), 4.02 (brs, 2H ), 5.54 (s, 2H ), 5.56 (s, 2H ),6.41 
(s, 1H), 6.70-7.32 (m,12H) 

[0063] 

Working Example 6: compound 8 and compound 18 

5 and 8 -dimethoxy-2, 3- biphenyl quinoxaline it melted (13 
mg, 0.038 mmol ) in acetonitrile (5.0 ml ), 20 min it 
agitatedwith 0 deg C water (1 .0 ml ) and including 
diammonium cerium nitrate (IV ) (42 mg, 0.076 mmol ). 

conventional post-treatment was done and 2 and 3 
-biphenyl-5,8-quinoxaline dion were acquired. 

FABMS m/z: 3 1 4 (M+2H ) <sup>+ 

Of crude purification which is acquired at description above 
acetonitrile (5.0 ml ) andit melted 2 and 3 
-biphenyl-5,8-quinoxaline dion in phosphate buffer (pH 7, 1.0 
ml ), 10 min it agitated with room temperature 4 -amino 
thiophenol including (4.9 mg, 0.038 mmol ). . 

After conventional post-treatment, it refined with thin layer 
chromatography (chloroform/methanol=97/3 ), compound 8 
(3.0 mg, yield 18% ) andacquired compound 18 (3.0 mg, yield 
18%). 



compound 8 

FABMS m/z: 438 (M+H)+ 



FABMS m/z: 438 (M+H) + 

70 (m, 2H), 6.80 (s, 1H), 7.44 (brs, 1H), 70 (m, 2H ), 6.80 (s, 1H ), 7.44 (brs, 1H ), 6.35 - 7.51 (m, 
6.35-7.51 (m, 12H) 12H ) 



compound 1 8 

FABMS m/z: 437 (M+2H)+ 



FABMS m/z:437(M+2H) + 



42 (s, 1H), 6.77 (m, 2H), 7.25-7.63 (m, 12H) 42 (s, 1H ), 6.77 (m, 2H ), 7.25 - 7.63 (m, 12H ) 

[0064] [0064] 

7:1b n" % 9 Iklfit aty 10 Working Example 7: compound 9 and compound 10 

2- ^ f - )V -5,8- V y h + V + / + D" 'J > (1 5 mg, 2 -methyI-5,8-dimethoxy quinoxaline it melted (1 5 mg, 0.094 



Page 40 Paterra Instant MT Machine Translation 




JP2000309578A 



0.094 nraiol)£7-feh-HJJl/(2.0 ml)[->£#?U 
*(0.2 ml)&tf«fiK-7>^-^A'fe , J r >A 
(IV)(102 mg,0.19 mmol)£ft]*_ Odeg C "P 10 # 

>v*> (5mg, ft»31%)t»fc. 

±ETfft&*ifc 2->^;u-5,8-*-/*-y-u>s?* 

>(10 mg, 0.057 mmo])£7-feh— HJ;U(6.0 ml) 

(pH7, 2.0 ml)l:i}gjgU4- 
T*.;=}-*Z>jlJ—)\,(12 mg, 0.057 mmol)£ftJ*_ 

MST?20#|HJtIttLfc. 

;u=97/3)rffiaiL. Ib^ 9 a 

t/flsfc* 10 <DS£1fc(5.0 mg, ft* 30%)£f# 

fee 

<b£* 9 ai;<b'^* io (D{a**ttftiti4» 

4:1 Tfeofco 

FABMS m/z: 298 (M+H) + 

J H NMR (300 MHz, CDC1 3 ) 8 ppm: major 
2.82 (d, J = 0.7 Hz, 3H), 4.01 (brs, 2H), 6.39 (s, 
1H), 6.75 (m, 2H), 7.27 (m, 2H), 8.84 (d, J = 0.7 
Hz, 1H) 

[0065] 

2>yyfJl/-5,8-*/ + 1f U>v^>(28 mg, 
0.15 mmol)$7-bh~h'j;U(5.0 ml)&tf'j>i£ 
J*yJ7— (pH7, 1.0 mI)lC^^L.,4-7Sy^7 
xy— ;U(19 mg, 0.15 mmol)£inS.S;S*e 1 fl#RI) 
JtttLfc. 




«0>&«13ISL aw^p^h^^-r-tfrpp 
7t%;uA/>^y— ;u=97/3)X*ffit[L. <b-&4&) 11(13 

mg,JjX¥ 27%)£f*fc. 

FABMS m/z: 313 (M+2H) + 

] H NMR (300 MHz, CDC1 3 ) 8 ppm: 2.69 (s, 
3H), 2.72 (s, 3H), 3.85 (brs, 2H), 6.68 (m, 2H), 
6.72 (s, 1H), 7.34 (m, 2H) 

[0066] 

mmm 9:<b*» 12 

2,3-eX(^P^yT;U>5,8-vyh^v+y^r-y- | J 
> (32 mg, 0.086 mmol)£7-fe h—MJJU (5.0 
mI)lZ5SjBL.*(1.0 mI)&i;5SK-7i/ : E-^ 
A-tz'J^A(IV)(94 mg, 0.17 mmol)£*n*.SST? 
lO^rBllt^Lfro 
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mmol) in acetonitrile (2.0 ml ), 10 min it agitated with 0 deg 
C water (0.2 ml ) and including diammonium cerium nitrate 
(IV) (102 mg,0.1 9 mmol). 

conventional post-treatment was done and 2 
-methy]-5,8-quinoxaline dion (5 mg, yield 31% ) was 
acquired. 

2 -methyl-5,8-quinoxaline dion where it acquires at 
description above acetonitrile (6.0 ml ) and itmelted (10 mg, 
0.057 mmol ) in phosphate buffer (pH 7, 2.0 ml ), 20 min it 
agitated with room temperature 4-amino thiophenol including 
(7.2 mg, 0.057 mmol ). 

After conventional post-treatment, it refined with thin layer 
chromatography (chloroform/methanol=97/3 ), acquired 
mixture (5.0 mg, yield 30% )of compound 9 and compound 
10. 

positional isomer ratio of compound 9 and compound 10 was 
approximately 4: 1 . ■ 

FABMS m/z: 298 (M+H ) <sup>+ 

<sup>lH nfnr (300 MHz, CD Cl 3 );de ppm: major 2.82 (d, J = 
0.7 Hz, 3H ), 4.01 (brs, 2H ), 6.39 (s, 1H ), 6.75 (m, 2H ), 
7.27 (m, 2H ), 8.84 (d, J = 0.7 Hz, 1H ) 

[0065] 

Working Example 8: compound 11 

2 and 3 -dimethyl-5,8-quinoxaIine dion acetonitrile (5.0 ml ) 
and it melted (28 mg, 0. 1 5 mmol ) in phosphate buffer (pH 7, 
1.0 ml ), 1 hour it agitated with room temperature 4 -amino 
thiophenol including (19 mg, 0.1 5 mmol ). 

After conventional post-treatment, it refined with thin layer 
chromatography (chloroform/methanol=97/3 ), acquired 
compound 1 1 (13 mg, yield 27% ). 

FABMS m/z: 3 1 3 (M+2H ) <sup>+ 

<sup>lH nmr (300 MHz, CD CI 3 );de ppm: 2.69 (s, 3H ), 
2.72 (s, 3H ), 3.85 (brs, 2H ), 6.68 (m, 2H ), 6.72 (s, 1H ), 
7.34 (m, 2H ) 

[0066] 

Working Example 9: compound 12 

2 and 3 -bis (bromomethyl ) - 5 and 8 -dimethoxy quinoxaline 
it melted (32 mg, 0.086 mmol ) in acetonitrile (5.0 ml ),10 
min it agitated with room temperature water (1 .0 ml ) and 
including the diammonium cerium nitrate (IV ) (94 mg, 0.1 7 
mmol ). 
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FABMS m/z: 347 (M+H) + 

J H NMR (300 MHz, CDC1 3 ) 6 ppm: 4.91 (s, 
4H), 7.25 (s, 2H) 

[0067] 

Sttfl 10:1b£fe 13 

2,3-ex(^n^^;u>5,8-v^h*v+> f ** , J 

> (100 mg, 0.27 mmol)£7*h-MJJU (100 
ml) iCjgflJU (96 mg, 0.67 

mmol) Rtfiltaaj'J^A (75 mg, 0.54 mmol) 

(^□□^UA /j**/-;U - 98 / 2)T?tt8lU 
2,3-t^(2-^7h*V>^;U)-5,8-v>h*v*/ 
*+r'J> (112 mg, 0.22 mmol,JR¥ 83%)£f# 

FABMS m/z: 503 (M+H) + 

] H NMR (300 MHz, CDC1 3 ) 5 ppm: 4.10 (s, 
6H), 5.75 (s, 4H), 7.09 (s, 2H), 7.11-7.15 (m, 
3H), 7.28-7.41 (m, 4H), 7.61-7.78 (m, 7H) 

[0068] 

±ET?ffbftfc 2,3-dX(2-t7K + v>5 1 
;U)-5 3 8-vyh+v*y^r1t , J> (100 mg, 0.20 
mmol)£7-feh- HJJU (30 ml)£* (6.0 ml)© 

A(IV) (218 mg, 0.40 rnmol)£Jjn*SST* 30 ft 

i«©affiaa,a»tJ:y 2,3-tfx(2-*7h 

*W^Jl/)-5,8-*/*1tU>v*> (107 mg, 
0.23 mmol)£Hfco 

[0069] 

±E*e*6*lfc 2,3-hfX(2-^7h^rv>^ 
JU)-5,8-*y*tfU>v*> (38mg, 0.081 mmol) 
$7izh-h'J;U (3.0 ml) KSMUNJM?** 
;i/X^b>v7H> (9.0 /il, 0.081 mmoO^Jin 

a.aa-e 2o»im*i*Lfc. 

90 / 10) -ettSUfcSft 13 (4.5 mg, 0.0081 
mmol,i|R¥ ll%)£*fco 

FABMS m/z: 559 (M+H) + 

] tt NMR (300 MHz, CDC1 3 ) 6 ppm: 2.30 (s, 
6H), 2.65 (t, J = 6.0 Hz, 2H),3.23-3.28 (m, 2H), 
5.72 (s, 2H), 5.74 (s, 2H), 6.00 (s, 1H), 6.71 
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conventional post-treatment was done and compound 12 was 
acquired in quantitative. 

FABMS m/z: 347 (M+H ) <sup>+ 

<sup>lH nmr (300 MHz, CD Cl 3 );de ppm: 4.91 (s, 4H ), 
7.25 (s, 2H ) 

[0067] 

Working Example 10: compound 13 

2 and 3 -bis (bromomethyl ) - 5 and 8 -dimethoxy quinoxaline 
it melted (100 mg, 0.27 mmol ) in acetonitrile (100 
ml ),overnight it agitated with room temperature the;be 
-naphthol (96 mg, 0.67 mmol ) and including potassium 
carbonate (75 mg, 0.54 mmol ). 

After conventional post-treatment, it refined with silica gel 
chromatography (chloroform /methanol = 9 8/2 ), 2 and 3 -bis 
(2 -naphthoxy methyl ) - 5and 8 -dimethoxy quinoxaline 
acquired (1 12 mg, 0.22 mmol, yield 83% ). 

FABMS m/z: 503 (M+H ) <sup>+ 

<sup>lH nmr (300 MHz, CD Cl 3 );de ppm: 4.10 (s, 6H ), 
5.75 (s, 4H ), 7.09 (s, 2H ), 7.11 - 7.15 (m, 3H ), 7.28 - 
7.4 l(m, 4H ), 7.61-7.78 (m,7H) 

[0068] 

2 and 3 -bis where it acquires at description above (2 
-naphthoxy methyl ) - 5 and 8-dimethoxy quinoxaline 
acetonitrile (30 ml ) with it melted (100 mg, 0.20 mmol ) in 
mixed solvent of water(6.0 ml ), 30 min it agitated with room 
temperature including diammonium cerium nitrate (IV ) (218 
mg, 0.40 mmol ). 

2 and 3 -bis (2 -naphthoxy methyl ) - 5 and 8 -quinoxaline 
dion (107 mg, 0.23 mmol ) was acquired after the 
conventional post-treatment, with concentration. 

[0069] 

2 and 3 -bis where it acquires at description above (2 
-naphthoxy methyl ) - 5 and 8-quinoxaIine dion it melted (38 
mg, 0.081 mmol ) in acetonitrile (3.0 ml ), 20 min it agitated 
with the room temperature including N, N- dimethyl 
ethylenediamine (9.0 ;mu 1, 0.081 mmol ). 

reaction mixture concentration and drying was done, residue 
which is acquired was refinedwith thin layer chromatography 
(chloroform /methanol = 90 / 10 ), compound 13 (4.5 mg, 
0.0081 mmol, yield 11%) was acquired. 

FABMS m/z: 559 (M+H ) <sup>+ 

<sup>lH nmr (300 MHz, CD Cl 3 );dc ppm: 2.30 (s, 6H ), 
2.65 (t, J = 6.0 Hz, 2H ), 3.23 - 3.28 (m, 2H ), 5.72 (s, 2H ), 
5.74 (s, 2H ), 6.00(s, 1H ), 6.71 (brs,lH ), 7.08 - 7.20 (m, 
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(brs,lH), 7.08-7.20 (m, 2H), 7.23-7.43 (m, 5H), 
7.61-7.73 (m,7H) 

[0070] 

1Mb** 14 

2,3-eX(^a^>^;U)-5,8-v>h+i/+y^r'9- | J 
> (100 mg, 0.27 mmol)£7"feh— HJJU (100 
ml) izmMLs a-t7h- ;U (96 mg, 0.67 
mmol) ai/BtKAU^A (75 mg, 0.54 mmol) 

(^an*;uA />£/— ;u = 98 / 2)T?«S!U 

2 f 3-tfX(l-^h*S/>^;U)-5 l 8-e?yh*S/*y 
*1f'J> (129 mg, 0.22 mmol,i|X¥ 95%)£*# 

fee 

FABMS m/z: 503 (M+H) + 

'H NMR (300 MHz, CDC1 3 ) 6 ppm: 4.10 (s, 
6H), 5.83 (s, 4H), 6.83 (d, J =7:7 Hz, 2H), 7.15 
(s, 2H), 7.15 (s, 2H), 7.18-7.24 (m, 2H), 
7.30-7.38 (m, 2H), 7.41-7.47 (m, 2H), 7.60-7.77 
(m,2H), 8.08-8.11 (m, 2H) 

[0071] 

JU)-5,8-v>h^rV + /^^'J>(129 mg, 0.27 
mmoI)£7-feh— h'J^U (30 mI)<k7K (6.0 m\)(D 

A(IV) (296 mg, 0.54 mmol)£*D*.M;£T? 5 
#Lfc. 
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2H ), 7.23 - 7.43 (m, 5H ), 7.61 - 7.73 (m, 7H ) 



m%<D'&mw&.mmz£v 2,3-tfx(i-:K7h 

*v>5 L ;i/)-5,8-*y^U>V*> (107 mg, 
0.23 mmol^ffco 

[0072] 

;U)-5,8-+/+*y-'J>v7f"> (79 mg, 0.17 mmol) 
£7-feh-HJ;U (35 ml)(zJg»L. N 5 N-y^f 
;U'x^ly>"i/75> (18// 1, 0.17 mmol) £JjD 

ptM,a =90/10) i?ttl!U<b^ 

ft 14 (2.9 mg, 0.0050 mmol.iR* 2.9%) £t# 

FABMS m/z: 559 (M+H) + 

] H NMR (300 MHz, CDC1 3 ) 6 ppm: 2.31 (s, 
6H), 2.67 (t, J = 6.1 Hz, 2H),3.01-3.49 (m, 2H), 
5.78 (s, 2H), 5.83 (s, 2H), 6.03 (s, 1H), 6.75 
(brs,lH), 6.79-6.82 (m, 3H), 7.20-7.47 (m, 6H), 



[0070] 

Working Example 11: compound 14 

2 and 3 -bis (bromomethyl ) - 5 and 8 -dimethoxy quinoxaline 
it melted (100 mg, 0.27 mmol ) in acetonitrile (100 
ml ),oyernight it agitated with room temperature the;al 
-naphthol (96 mg, 0.67 mmol ) and including potassium 
carbonate (75 mg, 0.54 mmol ). 

After conventional post-treatment, it refined with silica gel 
chromatography (chloroform /methanol = 9 8/2 ), 2 and 3 -bis 
(1 -naphthoxy methyl ) - 5and 8 -dimethoxy quinoxaline 
acquired (129 mg, 0.22 mmol, yield 95% ). 



FABMS m/z: 503 (M+H ) <sup>+ 

<sup>lH nmr (300 MHz, CD Cl 3 );de ppm: 4.10 (s, 6H ), 
5.83 (s, 4H ), 6.83 (d, J =7.7 Hz, 2H ), 7.15 (s, 2H ), 7.15 (s, 
2H ), 7.18 - 7.24(m, 2H ), 7.30 - 7.38 (m, 2H ), 7.41 - 7.47 (m, 
2H ), 7.60 - 7.77 (m, 2H ), 8.08 - 8.11 (m, 2H ) 



[0071] 

2 and 3 -bis where it acquires at description above (1 
-naphthoxy methyl ) - 5 and 8-dimethoxy quinoxaline 
acetonitrile (30 ml ) with it melted (129 mg, 0.27 mmol ) in 
mixed solvent of water(6.0 ml ), 5 min it agitated with room 
temperature including diammonium cerium nitrate (IV ) (296 
mg, 0.54 mmol ). 

2 and 3 -bis (1 -naphthoxy methyl ) - 5 and 8 -quinoxaline 
dion (107 mg, 0.23 mmol ) was acquired after the 
conventional post-treatment, with concentration. 

[0072] 

2 and 3 -bis where it acquires at description above (1 
-naphthoxy methyl ) - 5 and 8-quinoxaline dion it melted (79 
mg, 0.1 7 mmol ) in acetonitrile (35 ml ), 45 min it agitated 
with the room temperature including N, N- dimethyl 
ethylenediamine (1 8;mu I, 0. 1 7 mmol ). 

After conventional post-treatment, it refined with thin layer 
chromatography (chloroform /methanol = 90 / 10 ), acquired 
compound 14 (2.9 mg, 0.0050 mmol, yield 2.9% ). 

FABMS m/z: 559 (M+H ) <sup>+ 

<sup>lH nmr (300 MHz, CD Cl 3 );de ppm: 2. 31 (s, 6H ), 
2.67 (t, J = 6.1 Hz, 2H ), 3.01 - 3.49 (m, 2H ), 5.78 (s, 2H ), 
5.83 (s, 2H ), 6.03(s, 1H ), 6.75 (brs,lH ), 6.79 - 6.82 (m, 
3H ), 7.20 - 7.47 (m, 6H ), 7.75 - 7.79 (m, 2H ), 8.06 -8.1 1 (m, 
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7.75-7.79 (m, 2H), 8.06-8.1 l(m, 3H) 
[0073] 

Sffiffl 12:ft^* 15 

l } 4-v>h+v-2,3-v-hP^>if> (1.0 g, 4.4 
mmoI)£x$/-JU (150 ml) iCjgfRU 10% 
/^v^AK* (100 mg) £Jin*,**#Hft 
T£ST*-RilttLfc. 

El£»7ft-fe5-l>?>»U bm^s<?nnM 

> (30 ml)lc5#<g^i+fcv(2-t 0, Jv;U)v^h> 
(1.1 g, 5.3 mmol, 1.2 eq.) S&fcSST? 
2 miH«#Lfc. 

> = 2 / i~»a^;u©*r*»as) -caisiL, 

2,3-eX(2-t° l Jv;U)-5,8-v>h+v*/+1f l J> 
(582 mg, 1.7 mmol,te¥ 32%)£Hfco 

FABMS m/z: 345 (M+H) + 

*H NMR (300 MHz, CDC1 3 ) 8 ppm: 4.68 (s, 
6H), 7.07 (s, 2H), 7.19-7.23 (m, 2H), 7.78-7.84 
(m, 2H), 8.04-8.07 (m, 2H), 8.31-8.32 (m, 2H) 

[0074] 

±ieri#btifc 2,3-tf^(2-t°Uv;u)-5,8-v^h 

(54 mg, 0.16 mmol) £7irh 
-hlUI/ (30 ml)fc* (5.0 ml)CD?I-&^5SlCj§ 
SL.lBS-T^-^A-b'J^AOV) (176 
mg, 0.32 mmol)£*la.lS-T? 30 #|BJjJl#Lfc. 

SttOffcASfttSttCJ^ 2,3-tfX(2-t:Uv 
;U)-5,8-*y^*9-'J>vt>(40 mg, 0.13 mmol) 

±!BT^#btlfc 2,3-tfX(2-t 0, Jv;U)-5,8-4-/* 
+HJ>V*> (40 mg, 0.13 mmol) £7-feh-HJ 
;U (15 ml)lC»»L,N,N-v>^;UX^b>i?7 
(8.9 /il, 0.081 mmol)£iOX., IfflT* 1 BfPel 
jf#Lfc„ 

□t^UA l*$J-)\t =90/10) T?«8L,ft^ 
ft 15 (18 mg, 0.045 mmoi.Ul* 28%)£#fc 0 

FABMS m/z: 401 (M+H) + 

'H NMR (300 MHz, CDC1 3 ) 8 ppm: 2.31 (s, 
6H), 2.66 (t, J = 6.1 Hz, 2H),3.25-3.31 (m, 2H), 
6.04 (s, 1H), 6.71 (brs, 1H), 7.23-7.27 (m, 2H), 
7.83-7.88 (m, 2H), 8.09-8.11 (m, 1H), 8.20-8.23 
(m, 1H), 8.27-8.3 1 (m, 2H) 
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3H) 
[0073] 

Working Example 12: compound 15 

1 and 4 -dimethoxy-2, 3- dinitrobenzene it melted (1.0 g, 4.4 
mmol ) in ethanol (150 ml ), overnight it agitatedwith room 
temperature under hydrogen atmosphere including 10% 
palladium-carbon (100 mg ). 

celite filtration after reaction termination it did, furthermore 2 
hours it agitated with room temperature including di (2 
-pyridyl ) diketone (1.1 g, 5.3 mmol, 1.2 eq. ) which is melted 
in dichloromethane (30 ml ) in filtrate. 

reaction mixture concentration and drying was done, residue 
which is acquired was refinedwith silica gel chromatography 
(Liquates with only ethylacetate /hexane = 21 
l~ethylacetate ), 2 and 3 -bis (2 -pyridyl ) - 5 and 8 
-dimethoxy quinoxaline (582 mg, 1.7 mmol, yield 32% ) 
wasacquired. 

FABMS m/z: 345 (M+H ) <sup>+ 

<sup>lH nmr (300 MHz, CD Cl 3 );de ppm: 4.68 (s, 6H ),. 
7.07 (s, 2H ), 7.19 - 7.23 (m, 2H ), 7.78 - 7.84 (m, 2H ), 8.04 
-8.07 (m, 2H ), 8.31- 8.32 (m, 2H) 

[0074] 

2 and 3 -bis where it acquires at description above (2 
-pyridyl ) - 5 and 8-dimethoxy quinoxaline acetonitrile (30 
ml ) with it melted (54 mg, 0.1 6 mmol ) in mixed solvent of 
water(5.0 ml ), 30 min it agitated with room temperature 
including diammonium cerium nitrate (IV ) (176 mg, 0.32 
mmol ). 

2 and 3 -bis (2 -pyridyl ) - 5 and 8 -quinoxaline dion (40 mg, 
0.1 3 mmol ) was acquired after the conventional 
post-treatment, with concentration. 

2 and 3 -bis where it acquires at description above (2 
-pyridyl ) - 5 and 8-quinoxaline dion it melted (40 mg, 0.1 3 
mmol ) in acetonitrile (15 ml ), 1 hour it agitated with the 
room temperature including N, N- dimethyl ethylenediamine 
(8.9 ;mu 1,0.081 mmol). 

After conventional post-treatment, it refined with thin layer 
chromatography (chloroform /methanol = 90 / 10 ), acquired 
compound 15 (18 mg, 0.045 mmol, yield 28% ). 

FABMS m/z: 401 (M+H ) <sup>+ 

<sup>lH nmr (300 MHz, CD Cl 3 );de ppm: 2. 31 (s, 6H ), 
2.66 (t, J = 6.1 Hz, 2H ), 3.25 - 3.31 (m, 2H ), 6.04 (s, 1H ), 
6.71 (brs, 1H ), 7.23- 7.27 (m, 2H ), 7.83 - 7.88 (m, 2H ), 8.09 
- 8.1 1 (m, 1H ), 8.20 - 8.23 (m, 1H ), 8.27 - 8.31(m, 2H ) 
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[0075] 

mmm n-At^m 16 &is<t^m n 

l,4-v^h+v^2,3-v-hP^>-tf> (1.0 g, 4.4 
mmol)£x£/ — ;U (150 ml) 

/^vOARi (100 mg) ^iD^.TK^Ufflm 

> (30 ml)lC^g?$-&yrv(2-37U;U)v^h: 
(1.0 g, 5.3 mmol)£JjQ;L, ^bl^ST* 2 B#fH] 

ffiSL.2,3-eX(2-^U;U)-5,8-v^K+v^y* 
(591 mg, 1.8 mmol, 35%)£*#fc 0 

FABMS m/z: 323 (M+H) + 

'H NMR (300 MHz, CDC1 3 ) d ppm: 4.06 (s, 
6H), 6.53-6.54 (m, 2H), 6.66-6.68 (m, 2H), 7.00 
(s, 2H), 7.60-7.61 (m, 2H) 

[0076] 

± tivm b Mz 2,3- 1: X(2-:7 U ;U)-5,8- v> h+ 
v+/+-!tU> (40 mg, 0.13mmol) £7-feh-h 
U;U (30 ml)t* (6.0 ml)(D}E^mm\Z}§M 
Uffi»-7>^r:^A-bU^A(IV) (144 mg, 
0.26"mmol)£Jn*.£S"e 30 »HilffLfc. 

il$0&&g&. aWfi(Z«fey<b^«B 16 (44 mg, 
0.15 mmol) ^tzo 

FABMS m/z: 294 (M+2H) + 

[0077] 

±f5Tl#btl/r^-&^ 16 (44 mg, 0.15 mmol) 
S7-bK-h'j;i/ (10 ml)lc^jgUN,N-v;*^ 
;Hf|y>y75> (17 0.15 mmol) £J]0 

*.sa-eio»nna#Lfc. 

□Tfx^A />£/-;u = 90/10) T*«S¥U Ib-g- 

WB 17 (4.0 mg, 0.010 mmol, iR^ 8.0%) £f# 

FABMS m/z: 379 (M+H) + 

] H NMR (300 MHz, CDC1 3 ) 5 ppm: 2.30 (s, 
6H), 2.64 (t, J = 6.1 Hz, 2H),3.23-3.28 (m, 2H), 
5.97 (s, 1H), 6.58-6.60 (m, 2H), 6.67 (brs, 1H), 
7.0 l(d, J = 3.5 Hz, 1H), 7.08 (d, J = 3.5 Hz, 1H), 
6.61-7.63 (m, 2H) 

[0078] 
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[0075] 

Working Example 13: compound 16 and compound 17 

1 and 4 -dimethoxy-2, 3- dinitrobenzene it melted (1.0 g, 4.4 
mmol ) in ethanol (150 ml ), overnight it agitatedwith room 
temperature under hydrogen atmosphere including 1 0% 
palladium-carbon (100 mg ). 

celite filtration after reaction termination it did, furthermore 2 
hours it agitated with room temperature including di (2 -furil ) 
diketone (1 .0 g, 5.3 mmol ) which is melted in 
dichloromethane (30 ml ) in filtrate. 

reaction mixture concentration and drying was done, residue 
which is acquired was refinedwith silica gel chromatography 
(Only chloroform ), 2 and 3 -bis (2 -furil ) - 5 and 8 
-dimethoxy quinoxaline (591 mg, 1.8 mmol, yield 35% ) 
wasacquired. 

FABMS m/z: 323 (M+H ) <sup>+ 

<sup>lH nmr (300 MHz, CD Cl 3 );de ppm: 4.06 (s, 6H ), 
6.53 - 6.54 (m, 2H ), 6.66 - 6.68 (m, 2H ), 7.00 (s, 2H ), 7.60 
-7.61 (m,2H) 

[0076] 

2 and 3 -bis where it acquires at description above (2 -furil ) - 
5 and 8-dimethoxy quinoxaline acetonitrile (30 ml ) with it 
melted (40 mg, 0.1 3 mmol ) in mixed solvent of water(6.0 
ml ), 30 min it agitated with room temperature including 
diammonium cerium nitrate (IV ) (144 mg, 0.26 mmol ). 

compound 16 (44 mg, 0.1 5 mmol ) was acquired after 
conventional post-treatment, with concentration. 

FABMS m/z: 294 (M+2H ) <sup>+ 

[0077] 

It melted compound 16 (44 mg, 0.1 5 mmol ) which is 
acquired at description above in the acetonitrile (10 ml ), 10 
min it agitated with room temperature including N, N- 
dimethyl ethylenediamine (1 7;mu 1, 0.1 5 mmol ). 

After conventional post-treatment, it refined with thin layer 
chromatography (chloroform /methanol = 90 / 10 ), acquired 
compound 17 (4.0 mg, 0.010 mmol, yield 8.0% ). 



FABMS m/z: 379 (M+H ) <sup>+ 

<sup>lH nmr (300 MHz, CD Cl 3 );de ppm: 2.30 (s, 6H ), 
2.64 (t, J = 6.1 Hz, 2H ), 3.23 - 3.28 (m, 2H ), 5.97 (s, 1H ), 
6.58 - 6.60(m, 2H ), 6.67 (brs, 1H ), 7.01 (d, J = 3.5 Hz, 1H ), 
7.08 (d, J = 3.5 Hz, 1H ), 6.61 - 7.63 (m, 2H ) 



[0078] 
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£»fll4:fc£ttl9fttffc£*20 

l^;*K*v-2,3-v-hP^>tf> (100 mg, 
0^44 mmol)^^-^ (100ml) K»J(fU 
10% /^vOAll (25 mg)£iDa.***S 

HftTsa"e 3 ftimtittLfc. 

£fc*7!Hz5-<h?>aU tfX(3-?P*'Ov 
;U)v^rh> (162 mg, 0.44 mmol)£JlO*, 2?bl- 

> = 1 /4~ft&XfJU =1/21 -est 

ffi) -e«»L, 2,3-tfX(3-^P : E7x-;U).5,8-v 
yh*v*^tHJ> (108 mg, 0.27 mmol,i|X¥ 
50%)£*!feo 

FABMS m/z: 501 (M+3H) + 

] H NMR (300 MHz, CDC1 3 ) 6 ppm: 4.01 (s, 
6H), 6.99 (s, 2H), 7.04-7.09 (m, 2H), 7.20-7.22 
(m, 2H), 7.41-7.44 (m, 2H), 7.79-7.81 (m, 2H) 

[0079] 

±B-P»b*lfc 2,3-eX(3-^n : E7x-;U)-5,8- 
v>K+v+/^^ l J> (28mg, 0.057 mmol)£7 
-feh— hU ;U (5.0 ml)t7K (1.0 ml)©g£ii!£ 
lC*ffL.ffi»-7>^-^A-b'J^A(IV) (47 
mg, 0.086 mrnol)£J)Qa.SS"e 1 ttBUffLfc. 

aftoftffiaa. mmzMits® 19 (22 m g , 

0.047 mmol)S*fco 
FABMS m/z: 473 (M+3H) + 
[0080] 

±Etf*64lfcft*ft 19 (22 mg, 0.047 mmol) 
$7"th-hU;U (6 ml) (C}§jgL,N,N-v^ 
;UX^b>v7S> (5.1 /il, 0.047 mmol)£jQ 

PtOUA iMJ-fr =90/10) T'ttSLMb^ 
20 (11 mg, 0.019 mmol,©? 33%)£f#fc 0 

FABMS m/z: 557 (M+3H) + 

*H NMR (300 MHz, CDC1 3 ) 5 ppm: 2.31 (s, 
6H), 2.66 (t, J = 6.1 Hz, 2H),3,25-3.31 (m, 2H), 
6.03 (s, 1H), 6.73 (brs, 1H), 7.14-7.23 (m, 2H), 
7.31-7.38 (m, 2H), 7.53-7.57 (m, 2H), 7.84-7.88 
(m, 2H) 

[0081] 

*KE«15:fc^*21 fti;ft**22 



Working Example 14: compound 19 and compound 20 

1 and 4 -dimethoxy-2, 3- dinitrobenzene it melted (100 mg, 
0.44 mmol ) in ethanol (100 ml ), 3 hours it agitatedwith room 
temperature under hydrogen atmosphere including 10% 
palladium-carbon (25 mg ). 

celite filtration after reaction termination it did, furthermore 
overnight it agitatedwith room temperature including bis (3 
-bromo benzyl ) diketone (162 mg, 0.44 mmol ). 

reaction mixture concentration and drying was done, residue 
which is acquired was refinedwith silica gel chromatography 
(It liquates with ethylacetate /hexane = l/4~ethylacetate 
/hexane = 1 / 21 ), 2 and 3 -bis (3 -bromophenyl ) - 5 and 8 
-dimethoxy quinoxaline (108 mg, 0.27 mmol, yield 50% ) 
wasacquired. 

FABMS m/z: 501 (M+3H ) <sup>+ 

<sup>lH nmr (300 MHz, CD Cl 3 );de ppm: 4.01 (s, 6H ), 
6.99 (s, 2H ), 7.04 - 7.09 (m, 2H ), 7.20 - 7.22 (m, 2H ), 7.41 
-7.44 (m, 2H), 7.79 -7.81 (m, 2H) 

[0079] 

2 and 3 -bis where it acquires at description above (3 
-bromophenyl ) - 5 and 8-dimethoxy quinoxaline acetonitrile 
(5.0 ml ) with it melted (28 mg, 0.057 mmol ) in mixed 
solvent of water(1.0 ml ), 1 hour it agitated with room 
temperature including diammonium cerium nitrate (IV ) (47 
mg, 0.086 mmol ). 

compound 19 (22 mg, 0.047 mmol ) was acquired after 
conventional post-treatment, with concentration. 

FABMS m/z: 473 (M+3H ) <sup>+ 

[0080] 

It melted compound 19 (22 mg, 0.047 mmol ) which is 
acquired at description above in the acetonitrile (6 ml ), 1 
hour it agitated with room temperature including N, N- 
dimethyl ethylenediamine (5.1 ;mu 1, 0.047 mmol ). 

After conventional post-treatment, it refined with thin layer 
chromatography (chloroform /methanol = 90 / 1 0 ), acquired 
compound 20 (11 mg, 0.019 mmol, yield 33% ). 

FABMS m/z: 557 (M+3H ) <sup>+ 

<sup>lH nmr (300 MHz, CD Cl 3 );de ppm: 2. 31 (s, 6H ), 
2.66 (t, J = 6.1 Hz, 2H ), 3.25 - 3.31 (m, 2H ), 6.03 (s, 1H ), 
6.73 (brs, 1H ), 7.14- 7.23 (m, 2H ), 7.31 - 7.38 (m, 2H ), 7.53 
-7.57 (m, 2H ), 7.84 -7.88 (m, 2H) 

[0081] 

Working Example 15: compound 21 and compound 22 
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l,4-v>h^V-2,3-V-hn^>-fe*> (1.0 g, 4.4 
mmol)£x$/— ;u (350 ml) IC;t8?£-fe!\ 10% 
i^s^L.m.M (100 mg) ^*Q^..7kS#S^ 

^>v;U)v^h> (1.6 g, 4.4 mmol)£JjD;t, 

M L . 2,3- 1* 7.(4-^ D =E7i-;U)-5,8-v^ h+ v 
d r-/+-y-'J> (650 mg, 1.3 mmol, l|X¥ 30%)£ 




— o 



FABMS m/z: 503 (M+3H) + 

] H NMR (300 MHz, CDC1 3 ) 6 ppm: 4.06 (s, 
6H), 7.04 (s, 2H), 7.40-7.44 (m, 4H), 7.47-7.50 
(m, 4H) 

[0082] 

±UV'&£>tltz 2,3-t=X(4-:7 P^I2 /b)-5,8- 
v>MrV+/+tHJ> (28mg, 0.060 mmoI)£"7 
-tih-hU^U (5.0 ml)t* (1.0 ml)tf) 
icfSRL.ffift-T^-^A-b'J^AOV) (49 
mg, 0.090 mmol)£Jjn*.£S"e 10 #I!SIIJ$L 

»*©&«13SL SttfC*LHbft*fl 21 (38 mg, 
0.081 nimoI)2H#fco 

FABMS m/z: 473 (M+3H) + 

±ffi"Cflbtlfc<b^44l 21 (38 mg, 0.081 mmol) 
£7-feh-HJ;U (6 ml) IwigjgUN.N-i/** 
^Xfb>v7S> (8.9 //l, 0.081 mmol)^*Q 

□7fx;uA /y^y— ;u =90/10) -cttKUft* 

ttl 22 (12 mg, 0.022 mmol,JR* 36%)^ flfco . 
FABMS m/z: 556 (M+3H) + 

'H NMR (300 MHz, CDC1 3 ) 5 ppm: 2.30 (s, 
6H), 2.65 (t, J = 6.1 Hz, 2H),3.24-3.30 (m, 2H), 
6.00 (s, 1H), 6.71 (brs, 1H), 7.43-7.52 (m, 8H) 

[0083] 

mmm 16:^1*123 

HJ£0»J 22 2,3-dX(4-^x~;ux^- 

;U^xn;U)-5,8-5?^h**>*-/+-y- | J> (2.4 mg, 
0.0046 mmol)£*£-/—;U (1.5 ml)tff8x^;U 
(1 ml)G>a6gtt(3MU 10% /\7V^Ag 
JR (2.4 mg)&i;ftK (2.5 j/ 1, 0.46mmoi) 
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1 and 4 -dimethoxy-2, 3- dinitrobenzene melting (1.0 g, 4.4 
mmol ) in ethanol (350 ml ), overnight it agitatedwith room 
temperature under hydrogen atmosphere including 10% 
palladium-carbon (100 mg ). 

celite filtration after reaction termination it did, to filtrate 
furthermore overnight it agitated with room temperature 
including bis (4 -bromo benzyl ) diketone (1.6 g, 4.4 mmol ). 

reaction mixture concentration and drying was done, residue 
which is acquired was refmedwith silica gel chromatography 
(chloroform ), 2 and 3 -bis (4 -bromophenyl ) - 5 and 8 
-dimethoxy quinoxaline (650 mg, 1.3 mmol, yield 30% ) 
wasacquired. 

FABMS m/z: 503 (M+3H ) <sup>+ 

<sup>lH nmr (300 MHz, CD Cl 3 );de ppm: 4.06 (s, 6H ), 
7.04 (s, 2H ), 7.40 - 7.44 (m, 4H ), 7.47 - 7.50 (m, 4H ) 

[0082] 

2 and 3 -bis where it acquires at description above (4 
-bromophenyl ) - 5 and 8-dimethoxy quinoxaline acetonitrile 
(5.0 ml.) with it melted (28 mg, 0.060 mmol ) in mixed 
solvent of water(l .0 ml ), 10 min it agitated with room 
temperature including diammonium cerium nitrate (IV ) (49 
mg, 0.090 mmol ). 

compound 21 (38 mg, 0.081 mmol ) was acquired after 
conventional post-treatment, with concentration. 

FABMS m/z: 473 (M+3H ) <sup>+ 

It melted compound 21 (38 mg, 0.081 mmol ) which is 
acquired at description above in the acetonitrile (6 ml ), 1 
hour it agitated with room temperature including N, N- 
dimethyl ethylenediamine (8.9 ;mu 1, 0.081 mmol ). 

After conventional post-treatment, it refined with thin layer 
chromatography (chloroform /methanol = 90 / 10 ), acquired 
compound 22 (12 mg, 0.022 mmol, yield 36% ). 

FABMS m/z: 556 (M+3H ) <sup>+ 

<sup>lH nmr (300 MHz, CD Cl 3 );de ppm: 2.30 (s, 6H ), 
2.65 (t, J = 6.1 Hz, 2H ), 3.24 - 3.30 (m, 2H ), 6.00 (s, 1H ), 
6.71 (brs, 1H ), 7.43- 7.52 (m, 8H ) 

[0083] 

Working Example 16: compound 23 

2 and 3 -bis where it is acquired with Working Example 2 2 
(4 -phenyl ethinyl phenyl ) - 5 and 8 -dimethoxy quinoxaline 
methanol (1.5 ml ) with it melted (2.4 mg, 0.0046 mmol ) in 
mixed solvent of ethylacetate (1 ml ), 3-day period it agitated 
with room temperature under hydrogen atmosphere 10% 
palladium-carbon (2.4 mg ) andincluding acetic acid (2.5 ;mu 

1 A AC 1 \ 
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L.2 ) 3-t*X(4-7i*?;U7x^Jl/)-5,8-v^h^ 
vdpy^+J-U> (2.5 mg, 0.0046 mmol.SftW) 

FABMSm/z: 551 (M+H) + 

'H NMR (300 MHz, CDC1 3 ) 5 ppm: 2.92 (s, 
8H), 4.01 (s, 6H), 6.99 (s, 2H), 7.10 (d, J = 8.1 
Hz, 4H), 7.15-7.29 (m, 10H), 7.46 (d, J = 8.1 Hz, 
4H) 

[0084] 

±!BT*^btlfc 2,3-t'*(4-7i*?;U:>x^ 
;U)-5,8-v^h^v4^* H t i ;>(2.5 mg, 0.0046 
mmol)£7-feh-HJJU (2.0 ml)t* (0.4 ml)© 

A(IV) (5.0 mg, 0.0092 mmol)£fln*.M;STr 2 B$ 
■MtfLfc. 

^;U7i-;U)-5,8-+/'++)- | J>vt> (3.0 mg, 
0.0058 mmol)£#fc„ 

[0085] 

±ET'#b^lfc 2,3-t*X(4-7i^^;U7i- 
JU )-5,8- ^/^-y-'J^V^V (3.0mg, 0.0058 
mmol) ^7"bK-h'J;U (3.0 ml) fcjgflfU 
N-(2-75/l3 1 ;i/) : EJU* l J> (1.5 //l, 0.011 
mmoI)$J)DX, $ai?-iftiHtLfc. 

If rol&SSL jM^OTHf??*- 

□*;UA l*$J-)\> = 95 / 5)-CffiSlLs <b£fel 
23 (1.0 mg, 0.0015 mmol,JlR$ 33%)£*§fc„ 

FABMS m/z: 649 (M+H) + 

'H NMR (300 MHz, CDC1 3 ) 8 ppm: 2.50-2.53 
(m, 4H), 2.74 (t, J = 6.0 Hz,2H), 2.93 (s, 8H), 
3.25-3.26 (m, 2H), 3.71-3.73 (m, 4H), 5.97 (s, 
1H), 6.94 (brs, 1H), 7.09-7.18 (m, 4H), 7.21-7.39 
(m, 10H), 7.47-7.54 (m, 4H) 

[0086] 

lift 17:fc<Hfc 24 Jttffl:** 26 



20 T^btt-5 2,3-t*X(4-7-feMrv7x 
-)\,)-5,%-'s*h*</*;*VT*> (59 mg, 0.13 
mmol) £*$y-;U (10 ml)tv^PO>^> 

(3.0ml)©a***l=»«L.*ll*y , 5^ (36 
mg, 0.26 mmol) £J)D*.M;£T* 2 fl#H«#l,fc. 

anta>ttffl9tt. a«i=*y 2,3-e*(4-tKo 

*v7x^;U)-5,8-v>h*v*/*+HJ> (51 
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1, 0.46 mmol ). 

reaction mixture celite filtration was done, filtrate 
concentration and drying was done, 2 and 3-bis (4 -phenethyl 
phenyl ) - 5 and 8 -dimethoxy quinoxaline (2.5 mg, 0.0046 
mmol, quantitative ) was acquired. 

FABMS m/z: 551 (M+H ) <sup>+ 

<sup>lH nmr (300 MHz, CD Cl 3 );de ppm: 2.92 (s, 8H ), 
4.01 (s, 6H ), 6.99 (s, 2H ), 7.10 (d, J = 8.1 Hz, 4H ), 7.15 - 
7.29 (m, 10H ), 7.46(d, J = 8.1 Hz, 4H ) 

[0084] 

2 and 3 -bis where it acquires at description above (4 
-phenethyl phenyl ) - 5 and 8-dimethoxy quinoxaline 
acetonitrile (2.0 ml ) with it melted (2.5 mg, 0.0046 mmol ) in 
mixed solvent of water(0.4 ml ), 2 hours it agitated with room 
temperature including diammonium cerium nitrate (IV ) (5.0 
mg, 0.0092 mmol ). 

2 and 3 -bis (4 -phenethyl phenyl ) - 5 and 8 -quinoxaline dion 
(3.0 mg, 0.0058 mmol ) was acquired after the conventional 
post-treatment, with concentration. 

[0085] 

2 and 3 -bis where it acquires at description above (4 
-phenethyl phenyl ) - 5 and 8-quinoxaline dion it melted (3.0 
mg, 0.0058 mmol ) in acetonitrile (3.0 ml ), overnight it 
agitated with room temperature including N- (2 -aminoethyl ) 
morpholine (1 .5 ;mu 1, 0.01 1 mmol ). 

After conventional post-treatment, it refined with thin layer 
chromatography (chloroform /methanol = 95 / 5 ), acquired 
compound 23 (1.0 mg, 0.0015 mmol, yield 33% ). 

FABMS m/z: 649 (M+H ) <sup>+ 

<sup>lH nmr (300 MHz, CD Cl 3 );de ppm: 2.50-2.53 (m, 
4H ), 2.74 (t, J = 6.0 Hz,2H ), 2.93 (s, 8H ), 3.25 - 3.26 (m, 
2H ), 3.71 - 3.73(m, 4H ), 5.97 (s, 1H ), 6.94 (brs, 1H ), 7.09 - 
7.18 (m, 4H ), 7.21 - 7.39 (m, 10H ), 7.47 - 7.54 (m, 4H ) 

[0086] 

Working Example 17: compound 24 and compound 26 

2 and 3 -bis where it is acquired with Working Example 2 0 
(4 -acetoxy phenyl ) - 5 and 8 -dimethoxy quinoxaline 
methanol (10 ml ) with it melted (59 mg, 0.1 3 mmol ) in 
mixed solvent of dichloromethane (3.0 ml ), 2 hours it 
agitated with room temperature including potassium 
carbonate (36 mg, 0.26 mmol ). 

2 and 3 -bis (4 -hydroxyphenyl ) - 5 and 8 -dimethoxy 
quinoxaline (51 mg, 0.1 4 mmol, quantitative ) was acquired 
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mg,0.14mmol, SiW) %%tz 0 

'H NMR (300 MHz, CDC1 3 ) 6 ppm: 4.05 (s, 
6H), 6.76-6.80 (m, 4H) 3 7.08 (s, 2H), 7.38-7.42 
(m, 4H), 7.67 (s, 2H) 

±B"cfi&*ifc 2,3-ex(4-tKn+v^xzi 

;U)-5,8-v>H+v*/ + tHJ>(15 mg, 0.041 
mmoI)£ N,N-v^;U*;U A7SK (3 ml) [C>§ 
fgU'OvJU^PSK (19/* 1, 0.16 mmol) £«■ 
KrtU^A (34 mg, 0:25 mmol) £lffla.MST 

a«<D»fflaa,aiii^p-7h^^-f- (*□ 

D/faUA = 98 / 2)-e«»L, 2,3-t: 

X(4-^>v;U7h+v^x-;U)-5,8-v^h*v* 
y+"^'J> (21 mg, 0.037 mmol,l|X¥ 90%)£*# 

tZo 

FABMS m/z: 555 (M+H) + 

'H NMR (300 MHz, CDC1 3 ) 5 ppm: 3.97 (s, 
6H), 5.01 (s, 4H), 6.85 (d, J =8.5 Hz, 4H), 6.89 
(s, 2H), 7.11-7.37 (m, 10H), 7.45 (d, J = 8.5 Hz, 
4H) 

[0087] 

-;U)-5,8-v^h*v+/^tK>J> (21 mg, 0.038 
mmol)£'7-teH-HJ;U (5.0 ml)t* (1.0 ml)CD 
: &%m%\Z%ML. 5gg?-7>^-0A-fc'J^ 
A(IV) (46 mg, 0.084 mmol)£iO*MS"C2 B$Fb1 
JftfLfco 

9*0>ftffi9ft. Sttl^iHk&tt 24 (25 mg, 
0.048 mmoi)£#fco 

FABMS m/z: 527 (M+3H) + 

[0088] 

±tZX*mt>tltzit'£ty 24 (25 mg, 0.048 mmol) 
£7-feh-HJ;U (5 ml) fcJMIU N-(2-75/X 
^ 1 ;U) r E;U* , J> (6.37// 1, 0.048 mmol)£JjD*_. 

ssrei5#i««»Lfc. 

p^ua /y£/-;u =95/5)tffll»u<b^«i 

26 (10 mg, 0.015 mmol,^ 41%)£f#fco 

FABMS m/z: 653 (M+Hf 

'H NMR (300 MHz, CDC1 3 ) 6 ppm: 2.50-2.52 
(m, 4H), 2.71-2.75 (m, 2H), 3.25-3.26 (m, 2H), 
3.72-3.75 (m, 4H), 5.09 (s, 4H), 5.94 (s, 1H), 
6.71 (brs, 1H), 6.91-6.95 (m, 4H), 7.33-7.42 (m, 
10H), 7.57-7.64 (m, 4H) 

[0089] 
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after the conventional post-treatment, with concentration. 

<sup>lH nmr (300 MHz, CD Cl 3 );de ppm: 4.05 (s, 6H ), 
6.76 - 6.80 (m, 4H ), 7.08 (s, 2H ), 7.38 - 7.42 (m, 4H ), 
7.67(s, 2H ) 

2 and 3 -bis where it acquires at description above (4 
-hydroxyphenyl ) - 5 and 8-dimethoxy quinoxaline it melted 
(15 mg, 0.041 mmol ) in N, N- dimethylformamide (3 ml ), 
overnight it agitated with room temperature benzyl bromide 
(19;mu 1, 0.1 6 mmol ) with including potassium carbonate 
(34 mg, 0.25 mmol ). 

After conventional post-treatment, it refined with thin layer 
chromatography (chloroform /methanol = 9 8/2 ), 2 and 3 -bis 
(4 -benzyloxy phenyl ) - 5 and 8 -dimethoxy quinoxaline 
acquired (21 mg, 0.037 mmol, yield 90% ). 

FABMS m/z: 555 (M+H ) <sup>+ 

<sup>lH nmr (300 MHz, CD Cl 3 );de ppm: 3.97 (s, 6H ), . 
5.01 (s, 4H ), 6.85 (d, J =8.5 Hz, 4H ), 6.89 (s, 2H ), 7.11 - 
7.37 (m, 10H ), 7.45(d, J = 8.5 Hz, 4H ) 

[0087] 

2 and 3 -bis where it acquires at description above (4 
-benzyloxy phenyl ) - 5 and 8-dimethoxy quinoxaline 
acetonitrile (5.0 ml ) with it melted (21 mg, 0.038 mmol ) in 
mixed solvent of water(1.0 ml ), 2 hours it agitated with room 
temperature including diammonium cerium nitrate (IV ) (46 
mg, 0.084 mmol ). 

compound 24 (25 mg, 0.048 mmol ) was acquired after 
conventional post-treatment, with concentration. 

FABMS m/z: 527 (M+3H ) <sup>+ 

[0088] 

It melted compound 24 (25 mg, 0.048 mmol ) which is 
acquired at description above in the acetonitrile (5 ml ), 15 
min it agitated with room temperature including N- (2 
-aminoethyl ) morpholine (6.37 ;mu 1, 0.048 mmol ). 

After conventional post-treatment, it refined with thin layer 
chromatography (chloroform /methanol = 95 / 5 ), acquired 
compound 26 (10 mg, 0.015 mmol, yield 41% ). 

FABMS m/z: 653 (M+H ) <sup>+ 

<sup>lH nmr (300 MHz, CD Cl 3 );de ppm: 2.50-2.52 (m, 
4H ), 2.71 - 2.75 (m, 2H ), 3.25 - 3.26 (m, 2H ), 3.72 - 3.75 
(m, 4H ),5.09 (s, 4H ), 5.94 (s, 1H ), 6.71 (brs, 1H ), 6.91 - 
6.95 (m, 4H ), 7.33 - 7.42 (m, 10H ), 7.57 - 7.64(m, 4H ) 

[0089] 
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Slttfl 17 T?»6*lfcft*i)J 24 (18 mg, 0.033 
mmol)^742h-h'J;U (5 ml) iCjtjgU 
N.N.N'-K'J^^X^l^^vTSV (14 ju 1, 0.033 
mmol)£jQ;L SiST* 1 l$lfflflMf Lfc. 

Dtwui* l*$J-)\> =90/10) t?»SSLs ^ 

#1 25 (14 mg, 0.022 mmol,J|X$ 33%)£ $fc. 

FABMS m/z: 625 (M+H) + 

'H NMR (300 MHz, CDClj) 6 ppm: 2.08 (s, 
6H), 2.45 (t, J = 5.3 Hz, 2H),3.07 (s, 3H), 3.83 (t, 
J = 5.3 Hz, 2H), 5.09 (s, 4H), 6.05 (s, 1H), 
6.90-6.94 (m, 4H), 7.30-7.41 (m, 10H), 7.55-7.61 
(m,4H) 

[0090] 

SIM 19:fc£* 27 Rtffcfc* 28 

l,4-i/yh+*>-2,3-i/-hn/<>-tf> (300 mg, 
1.3 mmol) £l$/-,JU (150ml) ICjt$U 
10% /<T/-)AeI (50 mg)£fiP*.. 7kft# 

> (6 ml) l=5gjB*ttfclfX(4-xK*S/a;M*- 

)\,<l/V)lp , rh> (470 mg, 1.6 mmol) £JjD 

■e«8U 2,3-tf x(4-xf-+v*;utc-;u7x^ 

;U)-5,8-v>h^v*^+-9-'J> (392 mg, 0.81 
mmol ) iS$61%)£l3fc. 

FABMS m/z: 487 (M+H) + 

'H NMR (300 MHz, CDC1 3 ) 5 ppm: 1.40 (t, J 
= 7.1 Hz, 6H), 4.08 (s, 6H),4.38 (q, J = 7.1 Hz, 
4H), 7.07 (s, 2H), 7.60 (d, J = 8.3 Hz, 4H), 7.99 
(d, J = 8.3 Hz, 4H) 

[0091] 

±RX''$btitz 2,3-t*X(4-ih*va;U7t-;-;u 

7x^;U)-5,8-v*h*v*/*-9- | J> (52 mg, 
0.11 mmol) £7-th-HJ/U (4.0 ml)t* (1.0 

-tzU^A(IV) (155 mg, 0.28 mmol)£*n*.lST? 

40 nmwitz. 

i «<z>£&i&, *si= *yfc^* 27 (52 mg , 

O.llmmol) £{#fc„ 
FABMS m/z: 457 (M+H) + 
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Working Example 18: compound 25 

It melted compound 24 (18 mg, 0.033 mmol ) which is 
acquired with Working Example 1 7 in acetonitrile (5 ml ), 1 
hour it agitated with room temperature including 
N,N,N'-trimethyl ethylenediamine (14;mu 1, 0.033 mmol ). 

After conventional post-treatment, it refined with thin layer 
chromatography (chloroform /methanol = 90 / 10 ), acquired 
compound 25 (14 mg, 0.022 mmol, yield 33% ). 

FABMS m/z: 625 (M+H ) <sup>+ 

<sup>lH nmr (300 MHz, CD Cl 3 );de ppm: 2.08 (s, 6H ), 
2.45 (t, J = 5.3 Hz, 2H ), 3.07 (s, 3H ), 3.83 (t, J = 5.3 Hz, 
2H ), 5.09 (s, 4H ), 6.05 (s, 1H ),6.90 - 6.94 (m, 4H ), 7.30 - 
7.41 (m, 10H), 7.55-7.61 (m, 4H) 

[0090] 

Working Example 19: compound 27 and compound 28 

1 and 4 -dimethoxy-2, 3- dinitrobenzene it melted (300 mg, 
1.3 mmol ) in ethanol (150 ml ), 3 hours it agitatedwith room 
temperature under hydrogen atmosphere including 10% 
palladium-carbon (50 mg ). 

celite filtration after reaction termination it did, furthermore 6 
hours it agitated with room temperature including bis (4 
-ethoxy carbonyl benzyl ) diketone (470 mg, 1 .6 mmol ) 
which is melted in dichloromethane (6 ml ) in filtrate. 

reaction mixture concentration and drying was done, residue 
which is acquired was refinedwith silica gel chromatography 
(Only chloroform ), 2 and 3 -bis (4 -ethoxy carbonyl phenyl ) 
- 5 and 8 -dimethoxy quinoxaline (392 mg, 0.81 mmol, yield 
61%) wasacquired. 

FABMS m/z: 487 (M+H ) <sup>+ 

<sup>lH nmr (300 MHz, CD Cl 3 );de ppm: 1.40 (t, J = 7.1 
Hz, 6H ), 4.08 (s, 6H ), 4.38 (q, J = 7.1 Hz, 4H ), 7.07 (s, 
2H ), 7.60 (d, J = 8.3 Hz, 4H ), 7.99 (d, J = 8.3 Hz, 4H ) 

[0091] 

2 and 3 -bis where it acquires at description above (4 -ethoxy 
carbonyl phenyl ) - 5 and 8 -dimethoxy quinoxaline 
acetonitrile (4.0 ml ) with it melted (52 mg, 0.1 1 mmol ) in 
mixed solvent of water(1.0 ml ), 40 min it agitated with room 
temperature including diammonium cerium nitrate (IV ) (155 
mg, 0.28 mmol ). 

compound 27 (52 mg, 0. 1 1 mmol ) was acquired after 
conventional post-treatment, with concentration. 

FABMS m/z: 457 (M+H ) <sup>+ 
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[0092] 

±%&V&Z>tltzit£W* 27 (52 mg, 0.11 mmol) 
^7-bh-h'J;U (10 ml)ICJt»L.N,N-v>5 1 
;Hfb>v7S> (13 //I, 0.11 mmol) 



□t^ua /y£y-;u =90/10) TrffiML, -fb£ 

ftl 28 (29 mg, 0.053 mmoI,l|X* 48%)£*#fc 0 

FABMS m/z: 543 (M+H) + 

'H NMR (300 MHz, CDC1 3 ) 6 ppm: 1.40 (t, J 
= 7.2 Hz, 6H), 2.31 (s, 6H),2.66 (t, J = 6.1 Hz, 
2H), 3.25-3.31 (m, 2H), 4.39 (q, J = 7.2 Hz, 4H), 
6.03 (s, 1H), 6.73 (brs, 1H), 7.59-7.66 (m, 4H), 
7.98-8.02 (m, 4H) 

[0093] 

mmm ioai^ 29 a^t** 30 

l,4-v^h^rV-2,3-v~hP^<>-if> (100 mg, 
0.44 mmoI)£x£/ — ;U (100ml) lZ}$ML^ 
10% /^V^Agtfft (25 mg)^to^.7K»# 



>v;U)v^h>(150 mg, 0.44 mmol)£2Ju*_, £b 

> =2 / = 4 / 1 

ft) T?*I»U 2,3-eX(4-7-trh^rv7x-;U)-5, 
8-v^h^v+y+^'J> (141 mg, 0.31 mmol, 
70%)£f#f;io 

FABMS m/z: 459 (M+H) + 

] H NMR (300 MHz, CDC1 3 ) 5 ppm: 2.29 (s, 
6H), 4.06 (s, 6H), 7.02 (s, 2H), 7.06-7.09 (m, 
4H), 7.57-7.60 (m, 4H) 

[0094] 

±taT»btvfc 2,3-t^(4-7th+y7iZ 
;U)-5,8-vyh^v^y + H t'J>(30 mg, 0:066 
mmoOS-T-trhxhUJU (5.0 ml)<k7K (1.0 ml)CD 

A (IV) (90 mg, 0.17 mmol)£i)Q;LMS"e 1 B$Pb1 



»tt<a&fflg&.Sffii::«fcy<b£tt 29(36 mg , 

0.084 mmol) ^fc G 
FABMS m/z: 430 (M+2H) + 
[0095] 



[0092] 

It melted compound 27 (52 mg, 0.1 1 mmol ) which is 
acquired at description above in the acetonitrile (10 ml ), 2 
hours it agitated with room temperature including N, N- 
dimethyl ethylenediamine (13;mu 1, 0.1 1 mmol ). 

After conventional post-treatment, it refined with thin layer 
chromatography (chloroform /methanol = 90 / 10 ), acquired 
compound 28 (29 mg, 0.053 mmol, yield 48% ). 

FABMS m/z: 543 (M+H ) <sup>+ 

<sup>lH nmr (300 MHz, CD Cl 3 );de ppm: 1.40 (t, J = 7.2 
Hz, 6H ), 2.31 (s, 6H ), 2.66 (t, J = 6.1 Hz, 2H ), 3.25 - 3.31 
(m, 2H ), 4.39 (q, J - 7.2 Hz, 4H ), 6.03(s, 1H ), 6.73 (brs, 
1H ), 7.59 - 7.66 (m, 4H ), 7.98 - 8.02 (m, 4H ) 

[0093] 

Working Example 2 0: compound 29 and compound 30 

1 and 4 -dimethoxy-2, 3- dinitrobenzene it melted (100 mg, 
0.44 mmol ) in ethanol (100 mi ), 3 hours it agitatedwith room 
temperature under hydrogen atmosphere including 10% 
palladium-carbon (25 mg ). 

celite filtration after reaction termination it did, furthermore 
overnight it agitatedwith room temperature including bis (4 
-acetoxy benzyl ) diketone (150 mg, 0.44 mmol ). 

reaction mixture concentration and drying was done, residue 
which is acquired was refinedwith silica gel chromatography 
(It liquates with ethylacetate /hexane =2 / l~ethylacetate 
/hexane = 4 / 1 ), 2 and 3 -bis (4 -acetoxy phenyl ) - 5 and 8 
-dimethoxy quinoxaline (141 mg, 0. 31 mmol, yield 70% ) 
wasacquired. 

FABMS m/z: 459 (M+H ) <sup>+ 

<sup>lH nmr (300 MHz, CD CI 3 );de ppm: 2.29 (s, 6H ), 
4.06 (s, 6H ), 7.02 (s, 2H ), 7.06 - 7.09 (m, 4H ), 7.57 - 
7.60(m, 4H ) 

[0094] 

2 and 3 -bis where it acquires at description above (4 -acetoxy 
phenyl ) - 5 and 8-dimethoxy quinoxaline acetonitrile (5.0 

ml ) with it melted (30 mg, 0.066 mmol ) in mixed solvent of 
water(l .0 ml ), 1 hour it agitated with room temperature 
including diammonium cerium nitrate (IV ) (90 mg, 0.1 7 
mmol ). 

compound 29 (36 mg, 0.084 mmol ) was acquired after 
conventional post-treatment, with concentration. 

FABMS m/z: 430 (M+2H ) <sup>+ 
[0095] 
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±B"C*Mlfcfc*& 29 (36 mg, 0.084 mmol) 
*7-bh-h'JJU (6 ml) IC&MU N,N-v^ 
;H=FU>v75> (9.3 jul, 0.085 mmol)£Jin 
S..aaTf90»IB8»Lfc. 

□t^ua =90/10) •eflmuft* 

$9 30 (15 mg, 0.028 mmol,lR¥ 43%)$*#fc. 

FABMSm/z:515(M+H) + 

'H NMR (300 MHz, CDC1 3 ) (5 ppm: 2.29 (s, 
6H), 2.65 (t, J = 5.9 Hz, 2H),3.24-3.29 (m, 2H), 
5.95 (s, 1H), 6.69 (brs, 1H), 7.08-7.12 (m, 4H), 
7.59-7.67 (m, 4H) 

[0096] 

£«5fl21:fc£*31 

Hffitt 14 -e^btlfc 2,3-t*7.(3-^D : E7i- 
;U)-5,8-v> ( h*v*/* H * l J> (60 mg, 0.12 
mmol) tTh i 7*X(h l J7i-;U*X7^>)-/\7 
v^A(0)(140 mg, 0.12 mmol) fN,N-v>fll/ 
*JUA7£h* (8 ml) C»*L7;^»fflftT 
1ST' 30 #|fl»8U t =ft.a , iMtfi (23 mg, 
0.12 mmol) i:HJX^U75> (167 //l, 1.2 
mmol) & X ? x ;u K > if > (40/il, 0.36 
mmol) ^JlPK. 6 BtRiiaDitfSSSLfc. 

Lsftbtifcaasam^n^h^-r- (ft 

/^IK/ =1/2) T'ffiglU 2,3-t*X 
(3-7ix;ux^x;U7xx;u)-5 ) 8-v^h+v^/' 

+1J-'J> (25 mg, 0.048 mmol)£*§fc= 

FABMS m/z: 543 (M+H) + 

'H NMR (300 MHz, CDC1 3 ) 6 ppm: 4.09 (s, 
6H), 7.06 (s, 2H), 7.23-7.36 (m, 10H), 7.50-7.55 
(m, 6H), 7.93-7.94 (m, 2H) 

[0097] 

±ET?H64ifc 2,3-t* X(3-7ix;ux^x;U7x 
x^^-v^h + v + Z + ^'J^ (5.1 mg, 
0.0094 mmol)^7izhxh'J^ (2 ml)t* (0.4 
ml)fl)sR**JllC»»L. fflKxT^x^A 
-feUOA(IV) (10 mg, 0.018 mmol)^3)P^S;«t? 

Co 



2 mi 

(6.0 mg, 0.012 mmol) £t#fc 0 
[0098] 

±ffi-e!*&*lfc 2,3-eX(3-7x-;UX^-JU7x 
-jU)-5 f 8-*^*-tNJ>5?*> (6.0 mg, 0.012 
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It melted compound 29 (36 mg, 0.084 mmol ) which is 
acquired at description above in the acetonitrile (6 ml ), 90 
min it agitated with room temperature including N, N- 
dimethy! ethylenediamine (9.3 ;mu 1, 0.085 mmol ). 

After conventional post-treatment, it refined with thin layer 
chromatography (chloroform /methanol = 90 / 10 ), acquired 
compound 30 (15 mg, 0.028 mmol, yield 43% ). 

FABMS m/z: 515 (M+H ) <sup>+ 

<sup>lH nmr (300 MHz, CD Cl 3 );de ppm: 2.29 (s, 6H ), 
2.65 (t, J = 5.9 Hz, 2H ), 3.24 - 3.29 (m, 2H ), 5.95 (s, 1H ), 
6.69 (brs, 1H ), 7.08- 7.12 (m, 4H ), 7.59 - 7.67 (m, 4H ) 



[0096] 

Working Example 2 1: compound 31 

2 and 3 -bis where it acquires with Working Example 14 (3 
-bromophenyl ) - 5 and 8 -dimethoxy quinoxaline (60 mg, 0.1 
2 mmol )with tetrakis (triphenyl phosphine ) -palladium it 
melted (0) (140 mg, 0.1 2 mmol ) in N, N- 
dimethylformamide (8 ml ) and 6 hours heating and refluxing 
it did 30 min after agitating, copper iodide (23 mg, 0.1 2 
mmol ) with triethylamine (167;mu 1, 1.2 mmol )and 
including ethinyl benzene (40;mu 1, 0.36 mmol ) with room 
temperature under argon atmosphere. 

reaction mixture celite filtration was done, filtrate 
concentration and drying was done, residue which is acquired 
was refined with thin layer chromatography (ethylacetate 
/hexane = 1 / 2 ), 2 and 3 -bis (3 -phenyl ethinyl phenyl ) - 
5and 8 -dimethoxy quinoxaline (25 mg, 0.048 mmol ) was 
acquired. 

FABMS m/z: 543 (M+H ) <sup>+ 

<sup>lH nmr (300 MHz, CD Cl 3 );de ppm: 4.09 (s, 6H ), 
7.06 (s, 2H ), 7.23 - 7.36 (m, 10H ), 7.50 - 7.55 (m, 6H ), 7.93 
-7.94 (m, 2H ) 

[0097] . 

2 and 3 -bis where it acquires at description above (3 -phenyl 
ethinyl phenyl ) - 5 and 8-dimethoxy quinoxaline acetonitrile 
(2 ml ) with it melted (5.1 mg, 0.0094 mmol ) in mixed 
solvent of water(0.4 ml ), 2 hours it agitated with room 
temperature including diammonium cerium nitrate (IV ) (10 
mg, 0.018 mmol). 

2 and 3 -bis (3 -phenyl ethinyl phenyl ) - 5 and 8 -quinoxaline 
dion (6.0 mg, 0.012 mmol ) was acquired after the 
conventional post-treatment, with concentration. 

[0098] 

2 and 3 -bis where it acquires at description above (3 -phenyl 
ethinyl phenyl ) - 5 and 8-quinoxaline dion it melted (6.0 mg, 
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mmol) £7-bh-HJ;U (3.0 ml) ICJtjgU 
N-(2-T5/X^;U)qE;U7tx'J> (1.8 A/1, 0.012 

□t^UA l*$J— )\, = 95 / 5)T?«SU fl^fel 
31 (3.0 mg, 0.0052 mmo!,J|X* 53%)$4lfc 0 

FABMSm/z:641 (M+H) + 

] H NMR (300 MHz, CDC1 3 ) 6 ppm: 
2.52-2.55(m, 4H), 2.76 (t, J = 6.0 Hz, 2H), 
3.30-3.32 (m, 2H), 3.75-3.77 (m, 4H), 6.03 (s, 
1H), 6.79 (brs, lH),7.29-7.30 (m, 2H), 7.34-7.37 
(m, 7H), 7.52-7.58 (m, 7H), 7.95-8.00 (m, 2H) 

[0099] 

SSfiffil 22:<b^«B 32 

Hffitflj 15 -Ctfb^Xfc 2 3 3-t^(4-?n^x~ 
>l/)-5,8-v^K^v+y+*9-U> (30 mg, 0.060 
mmol)t^h5+X(h'J^x— ;U7txX7-r>)-/^ 
vOA(0)(35 mg, 0.030 mmol) £ N,N-v*^;b 

*;UA7£K (5 ml) lcitfi?L7;u=f>#BST 

ligt 30 flfa»#Lfc&*3^bfi (13 mg, 
0.060 mmol)i MJ X^ ;U 7 5 >' (85 /M, 0.60 
mmol) £.tfx^- ;U-<>4f> (20 /i 1, 0.18 
mmol. 3.0eq) £AQ*. 6 B^lflOgfcilSilLfco 

g£x^;U /^*+f > = 1 / 4)-CffiiS!U 2,3-tf* 
(4-7x~jUX^-JU^x~;U)-5,8-v>h+v+/ 
+-y-'J> (16 mg, 0.030 mmol,llX^ 50%)£^# 

FABMS m/z: 543 (M+H) + 

'H NMR (300 MHz, CDC1 3 ) 6 ppm: 4.08 (s, 
6H), 7.04 (s, 2H), 7.34-7.37 (m, 6H), 7.48-7.58 
(m, 12H) 

[0100] 

x;U)-5,8-v;*h+v+/*^'J> (17 mg, 0.030 
mmol^T-fehxh'J^ (15 ml). 7K (4.0 ml)S 
l>v^PP>^> (1.0 ml)(D : ,R'&m%izmML. 
5Bax7>^-^A-b'J^A(IV) (82 mg, 0.15 




M#(D&9&m&*mi6lzM 2,3-fX(4-^xX 

(19 mg, 0.037mmol)£f#fco 
[0101] 

±IET?#b*tfz 2,3-tfX(4-7xx;ux^-;U7x 
x;U).5,8-+y+it l J>v^-> (19 mg, 0.037 
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0.012 mmol ) in acetonitrile (3.0 ml ), overnight it agitated 
with room temperature including N- (2 -aminoethyl ) 
morpholine (1.8 ;mu I, 0.012 mmol ). 

After conventional post-treatment, it refined with thin layer 
chromatography (chloroform /methanol = 95 / 5 ), acquired 
compound 31 (3.0 mg, 0.0052 mmol, yield 53% ). 

FABMS m/z: 641 (M+H ) <sup>+ 

<sup>lH nmr (300 MHz, CD Cl 3 );de ppm: 2.5 2- 2.55 (m, 
4H ), 2.76 (t, J = 6.0 Hz, 2H ), 3.30 - 3.32 (m, 2H ), 3.75 - 
3.77 (m, 4H ), 6.03(s, 1H ), 6.79 (brs, 1H ), 7.29 - 7.30 (m, 
2H ), 7.34 - 7.37 (m, 7H ), 7.52 - 7.58 (m, 7H ), 7.95 -8.00 (m, 
2H) 

[0099] 

Working Example 2 2: compound 32 

2 and 3 -bis where it acquires with Working Example 15 (4 
-bromophenyl ) - 5 and 8 -dimethoxy quinoxaline (30 mg, 
0.060 mmol )with tetrakis (triphenyl phosphine ) -palladium it 
melted (0) (35 mg, 0.0 30 mm ol ) in N, N- 
dimethylformamide (5 ml ) and 6 hours heating and refluxing 
it did 30 min after agitating, copper iodide (13 mg, 0.060 
mmol ) with triethylamine (85;mu 1, 0.60 mmol )and 
including ethinyl benzene (20;mu 1, 0.1 8 mmol. 3.0eq ) with 
room temperature under argon atmosphere. 

reaction mixture celite filtration was done, filtrate 
concentration and drying was done, residue which is acquired 
was refined with thin layer chromatography (ethylacetate 
/hexane = 1/4 ), 2 and 3 -bis (4 -phenyl ethinyl phenyl ) - 5and 
8 -dimethoxy quinoxaline (16 mg, 0.0 30 mm ol, yield 50% ) 
was acquired. 

FABMS m/z: 543 (M+H ) <sup>+ 

<sup>lH nmr (300 MHz, CD Cl 3 );de ppm: 4.08 (s, 6H ), 
7.04 (s, 2H ), 7.34 - 7.37 (m, 6H ), 7.48 - 7.58 (m, 12H ) 

[0100] 

2 and 3 -bis where it acquires at description above (4 -phenyl 
ethinyl phenyl ) - 5 and 8-dimethoxy quinoxaline acetonitrile 
(15 ml ), water (4.0 ml ) and it melted (17 mg, 0.0 30 mm ol ) 
in mixed solvent of dichloromethane (1.0 ml ), 1 hour it 
agitated with room temperature including di ammonium 
cerium nitrate (IV ) (82 mg, 0. 1 5 mmol ). 

2 and 3 -bis (4 -phenyl ethinyl phenyl ) - 5 and 8 -quinoxaline 
dion'(19 mg, 0.037 mmol ) was acquired after the 
conventional post-treatment, with concentration. 

[0101] 

2 and 3 -bis where it acquires at description above (4 -phenyl 
ethinyl phenyl ) - 5 and 8-quinoxaline dion it melted (19 mg, 
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mmoI)^7-feh-h'j;U (7 ml) l^8?L.N,N- 
5/^;H^l/>5/75> (4.0 //l, 0.037 mmol) 

p*;ua =90/10) -eMiuft* 

ft 32 (3.5 mg, 0.0060 ramol,tt$ 20%)£f#fc o 
FABMS m/z: 379 (M+H) + 

'H NMR (300 MHz, CDC1 3 ) 6 ppm: 2.31 (s, 
6H), 2.66 (t, J = 6.1 Hz, 2H),3.25-3.30 (m, 2H), 
6.01 (s, 1H), 6.71 (brs, 1H), 6.35-6.37 (m, 6H), 
7.49-7.65 (m, 12H) 

[0102] 

23:<k£^ 33 ilflbStt 34 

> (100 mg, 0.27 mmol)£7^h-HJ;U (50 ml) 
IC»1BU7x>-JU (63 mg, 0.67 mmol) RlS 
KttAU^A (75 mg, 0.54 mmol) £iP;ig;£ 

(^PDtWUA IMS-)), = 98 / 2)T?flBU 
2,3-tfX(7x/^v^^;i/)-5,8-v>h+v+/4 
tHJ> (100 mg, 0.25 mmol,l|X$ 92%)£f#fc 0 

FABMS m/z: 403 (M+H) + 

'H NMR (300 MHz, CDC1 3 ) 6 ppm: 4.07 (s, 
6H), 5.60 (s, 4H), 6.93-6.98 (m, 5H), 7.06 (s, 
2H), 7.20-7.26 (m, 5H) 

[0103] 

±E"e»6*lfc 2,3-eX(7x/+v>^;U)-5,8- 
V>h*V*/*tHJ> (23 mg, 0.057 mmol)£ 
7izh-HJJU (5.0ml)t* (1.0ml)©a^SSJ| 
f^gL,5i^-7> : E~^A-b'J^A(IV) (45 
mg, 0.082 mmol)£iDa.SS"e 30 ftfHJBftL 

mnvrnmik. miz&wts® 33 (is mg , 

0.048 mmol)* %lz<> 

FABMS m/z: 375 (M+3H) + 

] H NMR (300 MHz, CDC1 3 ) 5 ppm: 5.60 (s, 
4H), 6.70-6.91 (m, 5H), 7.23-7.28 (m, 7H) 

[0104] 

±!BTl#btlfdt£$) 33 (14 mg, 0.038 mmol) 
£7-tK-HJ;U (2.0 ml) Cl}S$UN,N-v^ 
;UXf-U>v75> (3.7/il, 0.038 mmol)£2JQ 
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0.037 mmol ) in acetonitrile (7 ml ), 30 min it agitated with 
the room temperature including N, N- dimethyl 
ethylenediamine (4.0 ;mu 1, 0.037 mmol ). 

After conventional post-treatment, it refined with thin layer 
chromatography (chloroform /methanol = 90 / 10 ), acquired 
compound 32 (3.5 mg, 0.0060 mmol, yield 20% ). 

FABMS m/z: 379 (M+H ) <sup>+ 

<sup>lH nmr (300 MHz, CD Cl 3 );de ppm: 2. 31 (s, 6H ), 
2.66 (t, J - 6.1 Hz, 2H ), 3.25 - 3.30 (m, 2H ), 6.01 (s, 1H ), 
6.71 (brs, 1H ), 6.35- 6.37 (m, 6H ), 7.49 - 7.65 (m, 12H ) 

[0102] 

Working Example 2 3: compound 33 and compound 34 

2 and 3 -bis (bromomethyl ) - 5 and 8 -dimethoxy quinoxaline 
it melted (100 mg, 0.27 mmol ) in acetonitrile (50 
ml ),overnight it agitated with room temperature phenol (63 
mg, 0.67 mmol ) and including the potassium carbonate (75 
mg, 0.54 mmol ). 

After conventional post-treatment, it refined with silica gel 
chromatography (chloroform /methanol = 9 8/2 ), 2 and 3 -bis 
(phenoxy methyl ) - Sand 8 -dimethoxy quinoxaline acquired 
(100 mg, 0.25 mmol, yield 92% ). 

FABMS m/z: 403 (M+H ) <sup>+ 

<sup>lH nmr (300 MHz, CD Cl 3 );de ppm: 4.07 (s, 6H ), 
5.60 (s, 4H ), 6.93 - 6.98 (m, 5H ), 7.06 (s, 2H ), 7.20 - 
7.26(m, 5H ) 

[0103] 

2 and 3 -bis where it acquires at description above (phenoxy 
methyl ) - 5 and 8-dimethoxy quinoxaline acetonitrile (5.0 
ml ) with it melted (23 mg, 0.057 mmol ) in mixed solvent of 
water(1.0 ml ), 30 min it agitated with room temperature 
including diammonium cerium nitrate (IV ) (45 mg, 0.082 
mmol ). 

compound 33 (18 mg, 0.048 mmol ) was acquired after 
conventional post-treatment, with concentration. 

FABMS m/z: 375 (M+3H ) <supM- 

<sup>lH nmr (300 MHz, CD CI 3 );de ppm: 5.60 (s, 4H ), 
6.70 - 6.91 (m, 5H ), 7.23 - 7.28 (m, 7H ) 

[0104] 

It melted compound 33 (14 mg, 0.038 mmol ) which is 
acquired at description above in the acetonitrile (2.0 ml ), 10 
min it agitated with room temperature including N, N- 
dimethyl ethylenediamine (3.7 ;mu 1, 0.038 mmol ). 



It (D&i&S&s SH^PVMf (£P After conventional post-treatment, it refined with thin layer 
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nifrjiA =90/10) vmHUit^ 

ftl 34 (3.5 mg, 0.0080 mmol,J|X¥ 27%)£*Sfc 0 

FABMS m/z: 459 (M+H) + 

J H NMR (300 MHz, CDC1 3 ) 5 ppm: 2.30 (s, 
6H), 2.64 (t, J = 6.0 Hz, 2H),3.22-3.28 (m, 2H), 
5.56 (s, 2H), 5.59 (s, 2H), 6.00 (s, 1H), 6.70 
(brs,lH), 6.91-6.98 (m, 8H), 7.20-7.25 (m, 2H) 

[0105] 

mmm 24:^* 35 

;u)-5,8-v^h+v+y+-y-'j>(i6 mg, 0.040 

mmol)*7-feh— HJJU (5.0 ml)fZ>£fl?U *(1.0 
ral)Si;ffi^-T>^-^A-tUOA(IV)(44 
mg, 0.080 mmol)£tt)*SST* 10 ^PellSJf L 

Wbftfcft^* 33 ^T-tzh-U;u(7.o mO&lPj 

>»/<y77— (pH7, 2.0 mI)t?S»L. 4-7£/^ 
:t7x/— JU(5.0 mg, 0.040 mmol)£J)Qx.g;£-e 
10»|HHl»Lfc. 




35(7.5 mg, ift$38%)^Hfco 

FABMS m/z: 497 (M+2H) + 

*H NMR (300 MHz, CDC1 3 ) 8 ppm: 4.03 (brs, 
2H), 5.58 (s, 2H), 5.59 (s, 2H), 6.42 (s, 1H), 
6.73-7.00 (m, 8H), 7.19-7.32 (m, 6H) 

[0106] 

2,3-dX(^P^E>5 L ;U)-5,8-vyK^v+y^*y-'J 
>(85 mg, 0:23 mmol)£74zh— MJJK10 ml)!Z 
4-n-^Pt°;U7xy— ;U(61 mg, 0.45 
mmoIjatfK&a 1/^(62 mg, 0.45 mmol)£JlQ 

K.Ma-c6B*ia««iLfc. 

7fN;UA/y^y~;U=98/2)-effiSLs2,3-tfX(4-n- 
^□t°;U3?x-;u^v^>U)-5,8-v>h^v+ 
/* H t'J>(94 mg,i|R$ 84%)£Wfco 

FABMS m/z: 487 (M+H) + 

'H NMR (300 MHz, CDCI 3 ) 5 ppm: 0.90 (t, J 
= 7.3 Hz, 6H), 1.58 (m, 4H),2.49 (t, J = 7.5 Hz, 
4H), 4.06 (s, 6H), 5.57 (s, 4H), 6.86 (m, 2H), 
7.02(m, 2H), 7.05 (s, 2H) 
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chromatography (chloroform /methanol = 90 / 10 ), acquired 
compound 34 (3.5 mg, 0.0080 mmol, yield 27% ). 

FABMS m/z: 459 (M+H ) <sup>+ 

<sup>lH nmr (300 MHz, CD Cl 3 );de ppm: 2.30 (s, 6H ), 
2.64 (t, J = 6.0 Hz, 2H ), 3.22 - 3.28 (m, 2H ), 5.56 (s, 2H ), 
5.59 (s, 2H ), 6.00(s, 1H ), 6.70 (brs,lH ), 6.91 - 6.98 (m, 
8H ), 7.20 - 7.25 (m, 2H ) 

[0105] 

Working Example 2 4: compound 35 

2 and 3 -bis where it acquires with Working Example 2 3 
(phenoxy methyl ) - 5 and 8 -dimethoxy quinoxaline itmelted 
(16 mg, 0.040 mmol ) in acetonitrile (5.0 ml ), 10 min it 
agitated with room temperature thewater (1 .0 ml ) and 
including diammonium cerium nitrate (IV ) (44 mg, 0.080 
mmol ). 

conventional post-treatment was done and compound 33 was 
acquired. 

aceto Ni jp9 jpl 1 (7.0 ml ) and it melted compound 33 which 
it acquires in the phosphate buffer (pH 7, 2.0 ml ), 1 0 min it 
agitated with room temperature 4 -amino thiophenol including 
the(5.0mg, 0.040 mmol). 

After conventional post-treatment, it refined with thin layer 
chromatography (chloroform/methanol=97/3 ), acquired 
compound 35 (7.5 mg, yield 38% ). 

FABMS m/z: 497 (M+2H ) <sup>+ 

<sup>lH nmr (300 MHz, CD CI 3 );de ppm: 4.03 (brs, 2H ), 
5.58 (s, 2H ), 5.59 (s, 2H ), 6.42 (s, 1H ), 6.73 - 7.00 (m, 8H ), 
7.19-7.32 (m, 6H ) 

[0106] 

Working Example 2 5: compound 36 

2 and 3 -bis (bromomethyl ) - 5 and 8 -dimethoxy quinoxaline 
it melted (85 mg, 0.23 mmol ) in acetonitrile (10 ml ), 6 hours 
it agitated with room temperature 4 -n- propyl phenol (61 mg, 
0.45 mmol ) and including potassium carbonate (62 mg, 0.45 
mmol ). 

After conventional post-treatment, it refined with thin layer 
chromatography (chloroform/methanol=9 8/2 ), 2 and 3 -bis 
(4 -n- propyl phenyl oxy methyl ) - 5 and 8 -dimethoxy 
quinoxaline acquired (94 mg, yield 84% ). 

FABMS m/z: 487 (M+H ) <sup>+ 

<sup>lH nmr (300 MHz, CD Cl 3 );de ppm: 0.90 (t, J = 7.3 
Hz, 6H ), 1 .58 (m, 4H ), 2.49 (t, J = 7.5 Hz, 4H ), 4.06 (s, 
6H ), 5.57 (s, 4H ), 6.86 (m, 2H ),7.02 (m, 2H ), 7.05 (s, 2H ) 
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[0107] 



±E"C<lb*tfc 2,3-tX(4-n^Pt e ;U7i-;U 

mg, 0.17 mmol^T-th-K'J;!/ (9.0 m\)\Z%$ 
U 7K(0.5ml)Si;ffiK~7>^-^A-tr l J^A 
(IV)(190 mg, 035 mmo!)^*!;^ 15 »H 

lft©ftffiS£ff&lMb£tt 36(65 mg,JR* 

FABMS m/z: 457 (M+H) + 

'H NMR (300 MHz, CDC1 3 ) 5 ppm: 0.91 (t, J 
= 7.3 Hz, 6H), 1.58 (m, 4H),2.50 (t, J = 7.9 Hz, 
4H), 5.57 (s, 4H), 6.85 (m, 2H), 7.03 (m, 4H), 
7.23(m, 4H) 

[0108] 

SM! 26:ft£* 38 

HMfl 25 T*'$hMzit£ty 36(24 mg, 0.053 
mmoO^T-feh-hU^.OmOSl/U^KA*^ 

7-(pH7, 1.0 mOKESU 2-i^*;U75/X* 
;i/£&£(7.5 mg, 0.053 mmoI)£}lD*. 



./HE 



^UA/y$ry-;U=9/l)T*SSLJb^«l 38(11 
mg,J|X$31%)^#fco 

FABMS m/z: 665 (M+H) + 

l H NMR (300 MHz, CDC1 3 ) 5 ppm: 0.90 (t, J 
= 7.3 Hz, 6H), 1.57 (m, 4H),2.37 (s, 6H), 
2.36-2.52 (m, 8H), 3.08 (m, 4H), 5.59 (s, 4H), 
6.80-7.05 (m, 8H) 

[0109] 

$ Kffll 2TAt£ty 39 40 

2,3-eX(^P ; E^5 1 ;U)-5,8-v>h+v*y^^ , J 
> (100 mg, 0.27 mmol)£7izh- HJ;U (50 ml) 
lCigjgL,4-v7y7xy-;i/ (81 mg, 0.67 
mmol) atfftHaU^A (75 mg, 0.54 mmol, 
2.0 eq) £jQ*gST^(ft«ttLfc. 

(>7DP7M,A /y$/-;U = 98/ 2)T*ttSU 
2,3-eX(4-v7/7x/+vy^;i/)-5,8-v>h+ 
*s*J*W> (113 mg, 0.25 mmol,ifc¥ 93%) 

FABMS m/z: 453 (M+H) + 

] H NMR (300 MHz, CDC1 3 ) 8 ppm: 4.08 (s, 
6H), 5.62 (s, 4H), 6.98-7.02 (m, 4H), 7.12 (s, 



[0107] 



2 and 3 -bis where it acquires at description above (4 -n- 
propyl phenyl oxy methyl ) - 5 and 8-dimethoxy quinoxaline 
it melted (84 mg, 0.1 7 mmol ) in acetonitrile (9.0 ml ), 15 
min it agitated with the room temperature water (0.5 ml ) and 
including diammonium cerium nitrate (IV ) (190 mg, 0.35 
mmol ). 

conventional post-treatment was done and compound 36 (65 
mg, yield 84% ) was acquired. 

FABMS m/z: 457 (M+H ) <sup>+ 

<sup>lH nmr (300 MHz, CD Cl 3 );de ppm: 0.91 (t, J = 7.3 
Hz, 6H ), 1.58 (m, 4H ), 2.50 (t, J = 7.9 Hz, 4H ), 5.57 (s, 
4H ), 6.85 (m, 2H ), 7.03 (m, 4H ),7.23 (m, 4H ) 

[0108] 

Working Example 2 6: compound 38 

acetonitrile (5.0 ml ) and it melted compound 36 (24 mg, 
0.053 mmol ) which is acquired with the Working Example 2 
5 in phosphate buffer (pH 7, 1 .0 ml ), 20 min it agitated with 
room temperature 2 -dimethylamino ethanethiol acetate 
including (7.5 mg, 0.053 mmol ). 

After conventional post-treatment, it refined with thin layer 
chromatography (chloroform/methano 1=9/1 ), acquired 
compound 38 (1 1 mg, yield 31% ). 

FABMS m/z: 665 (M+H ) <sup>+ 

<sup>lH nmr (300 MHz, CD Cl 3 );de ppm: 0.90 (t, J = 7.3 
Hz, 6H ), 1.57 (m, 4H ), 2.37 (s, 6H ), 2.36 - 2.52 (m, 8H ), 
3.08 (m, 4H ), 5.59(s, 4H ), 6.80 - 7.05 (m, 8H ) 

[0109] 

Working Example 2 7: compound 39 and compound 40 

2 and 3 -bis (bromomethyl ) - 5 and 8 -dimethoxy quinoxaline 
it melted (100 mg, 0.27 mmol ) in acetonitrile (50 
ml ),overnight it agitated with room temperature 4 -cyano 
phenol (81 mg, 0.67 mmol ) and including the potassium 
carbonate (75 mg, 0.54 mmol, 2.0 eq ). 

After conventional post-treatment, it refined with silica gel 
chromatography (chloroform /methanol = 9 8/2 ), 2 and 3 -bis 
(4 -cyano phenoxy methyl ) - 5and 8 -dimethoxy quinoxaline 
acquired (113 mg, 0.25 mmol, yield 93% ). 

FABMS m/z: 453 (M+H ) <sup>+ 

<sup>lH nmr (300 MHz, CD Cl 3 );de ppm: 4.08 (s, 6H ), 
5.62 (s, 4H ), 6.98 - 7.02 (m, 4H ), 7.12 (s,.2H ), 7.53 - 
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2H), 7.53-7.58 (m, 4H) 
[0110] 

±ffiT?f»6>*lfc 2,3-t*X(4.v7/7xy^y>^ 
;U>5,8-v>h+v^r/+^U> (100 mg, 0.22 
mmol)£7-t?h-HJ;U (30 ml)<t7K (6.0 ml)© 

A(IV) (242 mg, 0.44 mmol)£ftl*.M£"(? 1 B#RU 

a?S(Dft«ia». a»i-c»:y<b^* 39 (103 

mg, 0.24 mmol)$-f#fco 
FABMS m/z: 422 (M+3H) + 
[0111] 

±ffiT»bftfc<b*&ttl 39 (33 mg, 0.078 mmol) 
£7-feh-HJ;U (3.0 ml) IZ^UN.N-V-^ 
;Hfb>v7S> (9.0 //i, 0.078 mmoI)£jjQ 

p^ua ;u =90/10) -effiSL^t^ 

fe) 40 (12 mg, 0.023 mmol,lIX¥ 32%)£*#fco 

FABMS m/z: 509 (M+H) + 

l U NMR (300 MHz, CDC1 3 ) 8 ppm: 2.32 (s, 
6H), 2.66 (t, J = 5.9 Hz, 2H),3.22-3.32 (m, 2H), 
5.59 (s, 2H), 5.62 (s, 2H), 6.03 (s, 1H), 6.80 
(brs,lH), 6.96-7.00 (m, 4H), 7.56-7.59 (m, 4H) 

[0112] 

Xttffil28:1b^tt4l 

2,3-eX(^P^^;U)-5,8-vyh^rV^/+-!t'J 
>(100 mg, 0.27 mmol)$7izh— HJ;K5.0 ml) 
l-StiBU 4-7i-;U7i/-;K99 mg, 0.58. 
mmol)&U^8£*'JOA(80 mg, 0.58 mmol)£*Q 

;n-f^/^^>)-CflSL, 2,3-fcf*(4-7x 

+HJ>(100mg, 67%)£f#fc e 

FABMS m/z: 555 (M+H) + 

] H NMR (300 MHz, CDC1 3 ) 6 ppm: 4.09 (s, 
6H), 5.66 (s, 4H), 6.95-7.52 (m, 20H) 

[0113] 

±IBT^#btLfc 2,3-eX(4-^x~;U3'x-;U^ 
+v>^;U)-5,8-vyh^rV*y+^U> (35 mg, 
0.063 mmo1)£7-feh-HJ;U (15 mlJlCjgSU 
. TK(l.Oml) &l/5B»-7>^E-^A1zU^A 
(IV)(69 mg, 0.13 mmol)£J)n*.M;ST* 15 #RBfl| 
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7.58(m, 4H ) 
[0110] 

2 and 3 -bis where it acquires at description above (4 -cyano 
phenoxy methyl ) - 5 and 8-dimethoxy quinoxaline 
acetonitrile (30 ml ) with it melted (100 mg, 0.22 mmol ) in 
mixed solvent of water(6.0 ml ), 1 hour it agitated with room 
temperature including diammonium cerium nitrate (IV ) (242 
mg, 0.44 mmol ). 

compound 39 (103 mg, 0.24 mmol ) was acquired after 
conventional post-treatment, with concentration. 

FABMS m/z: 422 (M+3H ) <sup>+- 

[0111] 

It melted compound 39 (33 mg, 0.078 mmol ) which is 
acquired at description above in the acetonitrile (3.0. ml ), 10 
min it agitated with room temperature including N, N- 
dimethyl ethylenediamine (9.0 ;mu 1, 0.078. mmol ). 

After conventional post-treatment, it refined with thin layer 
chromatography (chloroform /methanol = 90 / 10 ), acquired 
compound 40 (12 mg, 0.023 mmol, yield 32% ). 

FABMS m/z: 509 (M+H ) <sup>+ 

<sup>lH nmr (300 MHz, CD Cl 3 );de ppm: 2.32 (s, 6H ), 
2.66 (t, J = 5.9 Hz, 2H ), 3.22 - 3.32 (m, 2H ), 5.59 (s, 2H ), 
5.62 (s, 2H ), 6.03(s, 1H ), 6.80 (brs,lH ), 6.96 - 7.00 (m, 
4H ), 7.56 - 7.59 (m, 4H ) 

[0112] 

Working Example 2 8: compound 41 

2 and 3 -bis (bromomethyl ) - 5 and 8 -dimethoxy quinoxaline 
it melted (100 mg, 0.27 mmol ) in acetonitrile (5.0 ml ), 4 
hours it agitated with room temperature 4 -phenyl phenol (99 
mg, 0.58 mmol ) and including potassium carbonate (80 mg, 
0.58 mmol ). 

After conventional post-treatment, it refined with 
recrystallization (dichloromethane/diethyl ether/hexane ), 2 
and 3 -bis (4 -phenyl phenyl oxy methyl ) - 5 and 8 
-dimethoxy quinoxaline acquired (100 mg, yield 67% ). 

FABMS m/z: 555 (M+H ) <sup>+ 

<sup>lH nmr (300 MHz, CD Cl 3 );de ppm: 4.09 (s, 6H ), 
5.66 (s, 4H ), 6.95 - 7.52 (m, 20H ) 

[0113] 

2 and 3 -bis where it acquires at description above (4 -phenyl 
phenyl oxy methyl ) - 5 and 8-dimethoxy quinoxaline it 
melted (35 mg, 0.063 mmol ) in acetonitrile (15 ml ), 15 min 
it agitated with the room temperature water (1 .0 ml ) and 
including diammonium cerium nitrate (IV ) (69 mg, 0.1 3 
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*;u^5ry-;u=97/3)-e«SL, <b£!fel 41(20 
mgj jR$ 60%)^#fco 

FABMS m/z: 525 (M+H) + 

'H NMR (300 MHz, CDC1 3 ) 5 ppm: 5.67 (s, 
4H), 6.95-7.60 (m, 20H) 

[0114] 

Sffiffl 29:lt£^ 42 

HM! 28 -e»6ilfcft** 41(14 mg, 0.027 
mmol)£7-tz h- h U ;U( 1 .5mI)lC» » L , N,N-v 
y^;UX^U>v75>(2.9 jU I, 0.027 mmoI)£ 

Jns.M-eio»llMIJtLfc. 
7tN;uA/y^y-;u=95/5)-cffi^L. it£ty) 

42(4.0 mg, ]|X$24%)^#fc 0 

FABMS m/z:611(M+H) + 

'H NMR (300 MHz, CDC1 3 ) 6 ppm: 2.30 (s, 
6H), 2.65 (m, 2H), 3.25 (m, 2H), 5.63 (s, 2H), 
5.66 (s, 2H), 6.01 (s, 1H), 6.71 (br, 1H), 
6.95-7.52 (m,18H) 

[0115] 

ftttfl 30:fc^«B 43 

SMI 28 Ti#bftfcfl:£^ 41(58 mg, 0.11 
^*7x/~-Jl/(14 mg, 0.027 mmol)^iPS.MS 

■c 20 »|B]«#Lfc. 

*;UA/>*/-;U=95/5)T*ISSU ft^ftl 43(16 
m&JR* 22%)£*#fco 

FABMS m/z: 650 (M+3H) + 

! H NMR (300 MHz, DMSO-d*) <5 ppm: 5.67 
(s, 2H), 5.70 (s, 2H), 5.78 (s, 2H), 6.02 (s, 1H), 
6.70 (m, 2H), 7.10-7.70 (m, 20H) 

[0116] 

Stttt 31:fc£* 44 fttffc** 46 

2,3-ex(^ r P : t>^;u)-5,8-v>h^v+y+-y- , j 

> (105 mg, 0.28 mmol)£7-tzh- HJJU (50 ml) 
ICj|SL,4-^>v;U7xy-;U (129 mg, 0.70 
mmoO&tfK&rtU^A (77 mg, 0.56 mmol) J 

(Pg£x^;u =4/1-2/1 t?5SH1) 
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mmol ). 

After conventional post-treatment, it refined with thin layer 
chromatography (chloroform/methanol=97/3 ), acquired 
compound 41 (20 mg, yield 60% ). 

FABMS m/z: 525 (M+H ) <sup>+- 

<sup>lH nmr (300 MHz, CD Cl 3 );de ppm: 5.67 (s, 4H ), 
6.95 - 7.60 (m, 20H ) 

[0114] 

Working Example 2 9: compound 42 

It melted compound 41 (14 mg, 0.027 mmol ) which is 
acquired with Working Example 2 8 in acetonitrile (1.5 ml ), 
10 min it agitated with room temperature including N, N- 
dimethyl ethylenediamine (2.9 ;mu 1, 0.027 mmol ). 

After conventional post-treatment, it refined with thin layer 
chromatography (chloroform/methanol=95/5 ), acquired 
compound 42 (4.0 mg, yield 24% ). 

FABMS m/z: 61 1 (M+H ) <sup>+ 

<sup>lH nmr (300 MHz, CD Cl 3 );de ppm: 2.30 (s, 6H ), 
2.65 (m, 2H ), 3.25 (m, 2H ), 5.63 (s, 2H ), 5.66 (s, 2H ), 6.01 
(s, 1H ),6.71 (br, 1H ), 6.95 - 7.52 (m,18H ) 

[0115] 

Working Example 30: compound 43 

It melted compound 41 (58 mg, 0.1 1 mmol ) which is 
acquired with Working Example 2 8 in acetonitrile (2.0 ml ), 
20 min it agitated with room temperature 4 -amino thiophenol 
including (14 mg, 0.027 mmol ). 

* 

After conventional post-treatment, it refined with thin layer 
chromatography (chloroform/methanol=95/5 ), acquired 
compound 43 (16 mg, yield 22% ). 

FABMS m/z: 650 (M+3H ) <sup>+ 

<sup>lH nmr (300 MHz, DMSO-de );de ppm: 5.67 (s, 2H ), 
5.70 (s, 2H ), 5.78 (s, 2H ), 6.02 (s, 1H ), 6.70 (m, 2H ), 7.10 - 
7.70(m, 20H ) 

[0116] 

Working Example 31: compound 44 and compound 46 

2 and 3 -bis (bromomethyl ) - 5 and 8 -dimethoxy quinoxaline 
it melted (105 mg, 0.28 mmol ) in acetonitrile (50 
ml ),overnight it agitated with room temperature 4 -benzyl 
phenol (129 mg, 0.70 mmol ) and including the potassium 
carbonate (77 mg, 0.56 mmol ). 

After conventional post-treatment, it refined with silica gel 
chromatography (It liquates with ethylacetate /hexane = 4/1- 
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^;U)-5,8-v>h^rV+/^U> (109 mg, 0.19 
mmol.ift* 67%)$- %tz a 

FABMS m/z: 583 (M+H) + 

*H NMR (300 MHz, CDCI 3 ) 8 ppm: 3.88 (s, 
4H), 4.06 (s, 6H), 4.71 (s, 4H), 6.84-6.88 (m, 
4H), 7.01-7.04 (m, 4H), 7.05 (s, 1H), 7.13-7.21 
(m, 5H),7.24-7.30 (m, 5H) 

[0117] 

±IB"C#btufc 2,3-tfX(4-^>v;u^x~;u^|- 

*vy^U)-5,8-v>h*v*/*1f U> (100 
mg, 0.17 mmoI)£T-feh— HJ;U (30 ml)t* 

(6.o m\)a)^mmzmmL.mm-T>^ 

OAHz'J^A(IV) (188 mg, 0.34 mmol)£ljn*.S 
S^30#fH«#Lfc. 

a«©ftfflSft.iitt(Ccky^*.44 (113. 

mg, 0.20 mmol)£t#fc 0 

FABMS m/z: 552 (M+3H) + 

l H NMR (300 MHz, CDC1 3 ) d ppm: 4.98 (s, 
4H), 5.55 (s, 4H), 6.82-6.86 (m, 4H), 7.05-7.08 
(m, 4H), 7.13-7.31 (m, 12H) 

[0118] 

±IS"Cf|btlfcft^%l44 (21 mg, 0.038 mmol) 
£T-feh-MJJU (2 ml) N,N-v/?- 
JHfL/>v7^> (4.2 /il, 0.038 mmol)£ftl 

sa-c 20 »ma»Lfc. 

□;t%;uA =90/10) -ettfituft^ 

% 46 (9.1 mg, 0.014 mmol, J|X$ 45%)£?»fc 0 

FABMS m/z: 639 (M+H) + 

*H NMR (300 MHz, CDC1 3 ) d ppm: 2.29 (s, 
6H), 2.64 (t, J = 6.0 Hz, 2H),3.22-3.27 (m, 2H), 
3.89 (s, 4H), 5.15 (s, 2H), 5.45 (s, 2H), 5.99 (s, 
1H), 6.69 (brs, 1H), 6.82-6.85 (m, 4H), 7.02-7.15 
(m,4H), 7.18-7.29 (m, 10H) 

[0119] 

mmm 32:fc£» 45 

HJ60131 ^fb^fclb^ 44 (33 mg, 0.059 
mmol)^7-th-hU;U (4.0ml) ICJSJRU yl 
^ ;UT^> (6.1 //I, 0.059 mmol)£fiQ;i.M;ST* 
2 Bliatf Lfc. 

□ *;UA />£/-;U= 95 / 5)T*ffiS£U it^ty) 
45 (4.5 mg, 0.0040 mmol,J|X$ 17%)£*#fco 
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2 / 1 ), 2 and 3 -bis (4 -benzyl phenyl oxy methyl ) - 5and 8 
-dimethoxy quinoxaline acquired (109 mg, 0.1 9 mmol, yield 
67% ). 

FABMS m/z: 583 (M+H ) <sup>+ 

<sup>lH nmr (300 MHz, CD Cl 3 );de ppm: 3.88 (s, 4H ), 
4.06 (s, 6H ), 4.71 (s, 4H ), 6.84 - 6.88 (m, 4H ), 7.01 - 
7.04(m, 4H ), 7.05 (s, 1H ), 7.13 - 7.21 (m, 5H ), 7.24 - 7.30 
(m, 5H ) 

[0117] 

2 and 3 -bis where it acquires at description above (4 -benzyl 
phenyl oxy methyl ) - 5 and 8-dimethoxy quinoxaline 
acetonitrile (30 ml ) with it melted (100 mg, 0.1 7 mmol ) in 
mixed solvent of water(6.0 ml ), 30 min it agitated with room 
temperature including diammonium cerium nitrate (IV ) (188 
mg, 0.34 mmol ). 

compound 44 (1 13 mg, 0.20 mmol ) was acquired after 
conventional post-treatment, with concentration. 

FABMS m/z: 552 (M+3H ) <sup>+ 

<sup>lH nmr (300 MHz, CD Cl 3 );de ppm: 4.98 (s, 4H ), 
5.55 (s, 4H ), 6.82 - 6.86 (m, 4H ), 7.05 - 7.08 (m, 4H ), 7.13 
-7.31 (m, 12H) 

[0118] 

It melted compound 44 (21 mg, 0.038 mmol ) which is 
acquired at description above in the acetonitrile (2 ml ), 20 
min it agitated with room temperature including N, N- 
dimethyl ethylenediamine (4.2 ;mu 1, 0.038 mmol ). 

After conventional post-treatment, it refined with thin layer 
chromatography (chloroform /methanol = 90 / 10 ), acquired 
compound 46 (9.1 mg, 0.014 mmol, yield 45% ). 

FABMS m/z: 639 (M+H ) <sup>+ 

<sup>lH nmr (300 MHz, CD Cl 3 );de ppm: 2.29 (s, 6H ), 
2.64 (t, J = 6.0 Hz, 2H ), 3.22 - 3.27 (m, 2H ), 3.89 (s, 4H ), 
5.15 (s, 2H ), 5.45(s, 2H ), 5.99 (s, 1H ), 6.69 (brs, 1H ), 6.82 
-6.85 (m, 4H ), 7.02 - 7.15 (m, 4H ), 7.18 - 7.29 (m, 10H ) 



[0119] 

Working Example 32: compound 45 

It melted compound 44 (33 mg, 0.059 mmol ) which is 
acquired with Working Example 31 in acetonitrile (4.0 ml ), 2 
hours it agitated with room temperature including 
diethylamine (6.1 ;mu 1, 0.059 mmol ). 

After conventional post-treatment, it refined with thin layer . 
chromatography (chloroform /methanol^ 95 / 5 ), acquired 
compound 45 (4.5 mg, 0.0040 mmol, yield 17% ). 
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FABMS m/z: 626 (M+3H) + 

] H NMR (300 MHz, CDC1 3 ) 6 ppm: 1.34 (t, J 
= 7.0 Hz, 6H), 3.59 (q, J = 7.0 Hz, 4H), 3.88 (s, 
2H), 3.89 (s, 2H), 5.50 (s, 2H), 5.54 (s, 2H), 
6.15(s, 1H), 6.75-6.86 (m, 4H), 7.02-7.05 (m, 
4H), 7.13-7.29 (m, 10H) 

[0120] 

mmm 33:fc£* 47 

Hj56$j31 Tftb*lfcfc£ftl 44 (32 mg, 0.057 
mmol) £ 7 * h - HJ ;U (4.0ml) IZ^ML. 
N^N'-h'J^f^Hfi/^vT^ (7.3 
0.057 mmol)£ftlS.. SSl? 30 #Mt!#Lfco 

□*;uA =90/10) TrffiMUfl:£ 

47 (15 mg, 0.023 mmoI.lR* 55%)£*tfc 0 

FABMS m/z: 653 (M+H) + 

'H NMR (300 MHz, CDC1 3 ) 5 ppm: 1.83 (s, 
6H), 2.44 (t, J = 6.1 Hz, 2H),3.04 (s, 3H), 
3.78-3.81 (m, 2H), 3.87 (s, 2H), 3.89 (s, 2H), 
5.15 (s, 2H), 5.53 (s, 2H), 6.05 (s, 1H), 6.80-6.86 
(m, 4H), 7.01-7.06 (m, 4H), 7.1 1-7.29 (m, 10H) 

[0121] 

SM'I 34:-|b^fel 48 

Hl#j31 tf»6*lfcft*1fc 44 (27 mg, 0.049 
mmol)$7'th-h , J;U (4.0ml) KSSflU 
N,N,N , -h 1 JX^;UX5 1 b>v7^> (8.8 /il, 
0.049 mmoI)£An*. 2 Pfljf #Lfc 0 

/>$/-;u =90/ 10) -e«KUfl;£ 

ft 48 (9.4 mg, 0.014 mmol,J|R¥ 29%)£*§fc 0 

FABMS m/z: 695 (M+H) + 

*H NMR (300 MHz, CDC1 3 ) <5 ppm: 0.77 (t, J 
= 7.0 Hz, 6H), 1.32 (t, J = 7.0 Hz, 3H), 2.34-2.44 
(m, 4H), 2.56-2.62 (m, 2H), 3.50 (q, J = 7.0 Hz, 
2H), 3.76-3.80 (m, 2H), 3.88 (s, 4H), 5.50 (s, 
2H), 5.54 (s, 2H), 6.12 (s, 1H), 6.81-6.85 (m, 
4H), 7.02-7.05 (m, 4H), 7.13-7.29 (m, 10H) 

[0122] 

HM'I 35:<fb£tl 49 

StttiUl -eff&tlfcflsfttt 44 (20 mg, 0.034 
mmoI)£7-feK-HJ;U (2.0ml) Cl$$LN,N- 
v>^;U-l,3-^P^>v75> (4.5 0.057 
mmol)£}lQ;i, 1ST? 2 B$|H)J!#Lfc. 

is©skffiaa,»i^D7^7-r- (^p 



FABMS m/z: 626 (M+3H ) <sup>+ 

<sup>lH nmr (300 MHz, CD Cl 3 );de ppm: 1.34 (t, J = 7.0 
Hz, 6H ), 3.59 (q, J = 7.0 Hz, 4H ), 3.88 (s, 2H ), 3.89 (s, 
2H ), 5.50 (s, 2H ), 5.54 (s, 2H ),6.15 (s, 1H ), 6.75 - 6.86 (m, 
4H ), 7.02 - 7.05 (m, 4H ), 7.13 - 7.29 (m, 10H ) 

[0120] 

Working Example 33: compound 47 

It melted compound 44 (32 mg, 0.057 mmol ) which is 
acquired with Working Example 31 in acetonitrile (4.0 ml ), 
30 min it agitated with room temperature including 
N,N,N*-trimethyl ethylenediamine (7.3 ;mu 1, 0.057 mmol ). 

After conventional post-treatment, it refined with thin layer 
chromatography (chloroform /methanol - 90 / 10 ), acquired 
compound 47 (1 5 mg, 0.023 mmol, yield 55% ). 

FABMS m/z: 653 (M+H ) <sup>+ 

<sup>lH nmr (300 MHz, CD Cl 3 );de ppm: 1.83 (s, 6H ), 
2.44 (t, J = 6.1 Hz, 2H ), 3.04 (s, 3H ), 3.78 - 3.81 (m, 2H ), 

3.87 (s, 2H ), 3.89(s, 2H ), 5.15 (s, 2H ), 5.53 (s, 2H ), 6.05 (s, 
1H ), 6.80 - 6.86 (m, 4H ), 7.01 - 7.06 (m, 4H ), 7.1 1 -7.29 (m, 
10H) 

[0121] 

Working Example 34: compound 48 

It melted compound 44 (27 mg, 0.049 mmol ) which is 
acquired with Working Example 3 1 in acetonitrile (4.0 ml ), 2 
hours it agitated with room temperature including 
N,N,N'-triethyl ethylenediamine (8.8 ;mu 1, 0.049 mmol ). 

After conventional post-treatment, it refined with thin layer 
chromatography (chloroform /methanol = 90 / 10 ), acquired 
compound 48 (9.4 mg, 0.014 mmol, yield 29% ). 

FABMS m/z: 695 (M+H ) <sup>+ 

<sup>lH nmr (300 MHz, CD Cl 3 );de ppm: 0.77 (t, J = 7.0 
Hz, 6H ), 1.32 (t, J = 7.0 Hz, 3H ), 2.34 - 2.44 (m, 4H ), 2.56 - 
2.62 (m, 2H ), 3.50(q, J = 7.0 Hz, 2H ), 3.76 - 3.80 (m, 2H ), 

3.88 (s, 4H ), 5.50 (s, 2H ), 5.54 (s, 2H ), 6.12 (s, 1H ), 6.81 - 
6.85(m, 4H ), 7.02 - 7.05 (m, 4H ), 7.13 - 7.29 (m, 10H ) 

[0122] 

Working Example 35: compound 49 

It melted compound 44 (20 mg, 0.034 mmol ) which is 
acquired with Working Example 31 in acetonitrile (2.0 ml ), 2 
hours it agitated with room temperature including N, N- 
dimethyl-1, 3- propanedi amine (4.5 ;mu 1, 0.057 mmol ). 

After conventional post-treatment, it refined with thin layer 
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□ *;UA l*$J—)\s -90/10) "efllKU fls£ 
% 49 (2.9 mg, 0.0030 mmol,l|X¥ 18,%)£*#fco 

FABMS m/z: 655 (M+3H) + 

J H NMR (300 MHz, CDC1 3 ) 6 ppm: 1.84-1.90 
(m, 2H), 2.32 (s, 6H), 2.53 (t, J = 6.1 Hz, 2H), 
3.31-3.36 (m, 2H), 3.89 (s, 4H), 5.51 (s, 2H), 
5.54 (s, 2H), 5.94 (s, 1H), 6.82-6.84 (m, 4H), 
7.02-7.05 (m,4H), 7.13-7.31 (m, 10H) 

[0123] 

mmm 36At^ 50 

mifeW 31 Umtltzit^^} 44 (28 mg, 0.051 
mmoI)£7-tzh-hlUU (4.0ml) iZ : MML. 
NXN'-KU^^^-l^-^n/N^vT 7 ^ (7.5 /il, 
0.051 mmoI)£jJD;i. 30 #P<f]}f I^Lfco 

*;ua />£/— ;u = 90 / 10) "CffiS£U*b£ 

50 (8.3 mg, 0.012mmol, J|X* 34%)£f#f;: 0 

FABMS m/z: 669 (M+3H) + 

] H NMR (300 MHz, CDCI3) 8 ppm: 1.76-1.84 
(m, 8H), 2.25 (t, J = 6.1 Hz,2H), 3.10 (s, 3H), 
3.86-3.88 (m, 6H), 5.52 (s, 2H), 5.54 (s, 2H), 
6.04 (s, 1H), 6.82-6.85 (m, 4H), 7.02-7.05 (m, 
4H), 7.13-7.29 (m, 10H) 

[0124] 

HSS#j37:<b^$J51 



31 -e^bftfclb^ 44 (32 mg, 0.057 
mmol)£7-tzh-MJ;U (4.0ml) CljtjgU N-(2- 
T^/X^U^M-nU^ (7.5 //l, 0.057 mmol)£ 

m&x- 30 nmmnLtzo 

□*;ua />$y— ju = 95 / 5)TrffiiSL.-(b^^i 

51 (5.8 mg, 0.0090 mmol,l|X$ 21%)£*#f;: 0 

FABMS m/z: 68 1 (M+H) + 

'H NMR (300 MHz, CDC1 3 ) <5 ppm: 2.50-2.53 
(m, 4H), 2.73 (t, J = 6.1 Hz,2H), 3.25-3.31 (m, 
2H), 3.73-3.76 (m, 4H), 3.89 (s, 4H), 5.51 (s, 
2H), 5.54 (s, 2H), 5.98(s, 1H), 6.73 (brs, 1H), 
6.82-6.85 (m, 4H), 7.03-7.05 (m, 4H), 7.13-7.30 
(m, 1 OH) 

[0125] 

38:*fc** 52 • 

H160I31 Vmtltzit^ty 44 (18 mg, 0.035 
mmol)£74zh-HJ;U (4.0ml) iCJtfiU l-(2- 



chromatography (chloroform /methanol = 90 / 10 ), acquired 
compound 49 (2.9 mg, 0.00 30 mm ol, yield 18% ). 

FABMS m/z: 655 (M+3H ) <sup>+ 

<sup>lH nmr (300 MHz, CD Cl 3 );de ppm: 1.8 4- 1.90 (m, 
2H ), 2.32 (s, 6H ), 2.53 (t, J = 6.1 Hz, 2H ), 3.31 - 3.36 (m, 
2H ), 3.89 (s, 4H ), 5.51(s, 2H ), 5.54 (s, 2H ), 5.94 (s, 1H ), 
6.82 - 6.84 (m, 4H ), 7.02 - 7.05 (m, 4H ), 7.13 - 7:31 (m, 
10H) 

[0123] 

Working Example 36: compound 50 

It melted compound 44 (28 mg, 0.051 mmol ) which is 
acquired with Working Example 3 1 in acetonitrile (4.0 ml ), 
30 min it agitated with room temperature including 
N,N,N'-trimethyl-l, 3- propanediamine (7.5 ;mu 1, 0.051 
mmol ). 

After conventional post-treatment, it refined with thin layer 
chromatography (chloroform /methanol = 90 / 10 ), acquired 
compound 50 (8.3 mg, 0.012 mmol, yield 34% ). 

FABMS m/z: 669 (M+3H ) <sup>+ 

<sup>lH nmr (300 MHz, CD CI 3 );de ppm: 1.76-1.84 (m, 
8H ), 2.25 (t, J = 6.1 Hz,2H ), 3.10 (s, 3H ), 3.86 - 3.88 (m, 
6H ), 5.52 (s, 2H ), 5.54(s, 2H ), 6.04 (s, 1H ), 6.82 - 6.85 (m, 
4H ), 7.02 - 7.05 (m, 4H ), 7.13 - 7.29 (m, 10H ) 



[0124] 

Working Example 37: compound 5 1 

It melted compound 44 (32 mg, 0.057 mmol ) which is 
acquired with Working Example 31 in acetonitrile (4.0 ml ), 
30 min it agitated with room temperature including N- (2 
-aminoethyl ) morpholine (7.5 ;mu 1, 0.057 mmol ). 

After conventional post-treatment, it refined with thin layer 
chromatography (chloroform /methanol = 95 / 5 ), acquired 
compound 51 (5.8 mg, 0.0090 mmol, yield 21% ). 

FABMS m/z: 681 (M+H ) <sup>+ 

<sup>lH nmr (300 MHz, CD Cl 3 );de ppm: 2.50-2.53 (m, 
4H ), 2.73 (t, J = 6.1 Hz,2H ), 3.25 - 3.31 (m, 2H ), 3.73 - 3.76 
(m, 4H ), 3.89(s, 4H ), 5.51 (s, 2H ), 5.54 (s, 2H ), 5.98 (s, 
1H ), 6.73 (brs, 1H ), 6.82 - 6.85 (m, 4H ), 7.03 - 7.05(m, 
4H), 7.13 -7.30 (m, 10H) 



[0125] 

Working Example 38: compound 52 . 

It melted compound 44 (18 mg, 0.035 mmol ) which is 
acquired with Working Example 3 1 in acetonitrile (4.0 ml ), 
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7£/X^U)t°D»Jv> (4.2 //I, 0.035 mmol)£ 

ini.iaT;30»lH8lffLfc. 

p^a /^y-yu =90/10) TrffigiU it£ 

% 52 (13 mg, 0.019 mmol,i|X$ 54%)£ *#fc 0 

FABMS m/z: 665 (M+H) + 

] H NMR (300 MHz, CDC1 3 ) 5 ppm: 1.82 (m, 
4H), 2.57 (m, 4H), 2.82 (t, J =6.2 Hz, 2H), 3.29 
(m, 2H), 3.89 (s, 4H), 5.51 (s, 2H), 5.54 (s, 2H), 
5.99 (s, 1H), 6.71 (brs, 1H), 6.81-6.85 (m, 4H), 
7.03-7.05 (m, 4H), 7.13-7.29 (m, 10H) 

[0126] 

39:<lt£fe 53 

Hffiffl 31 ^$b4lfcfl:£tt 44 (18. mg, 0.033 
mmol)£7*h-hW (2 ml) *fci§jgU tt-(3- 
7S/^Dt°;i/) ; E;U7t>U> (4.7 # I, 0.033 mmol) 

$UD^Sia-e2i$iBiaffLfc. 

a*OftMftJI>av^- (£p 

p^ua /y*/-;u =95/5)-etl»u-fb^* 

53 (2.8 mg, 0.0040 rnrnol,JR¥ 17%)£t#fc 0 

FABMS m/z: 695 (M+H) + 

! H NMR (300 MHz, CDC1 3 ) 5 ppm: 1.86-1.94 
(m, 2H), 3.30-3.38 (m, 4H), 2.58-2.64 (m, 2H), 
3.32-3.38 (m, 2H), 3.84-3.89 (m, 8H), 5.52 (s, 
2H), 5.54 (s, 2H), 5.96 (s, 1H), 6.81-6.84 (m, 
4H), 7.02-7.05 (m, 4H), 7.13-7.32(m, 10H), 8.66 
(brs, 1H) 

[0127] 

HM1 40:1fc£$9 54 

Sftfl31"C*&Mdbfcfc44 (20 mg, 0.036 
mmol)£ N^-v^l^UAT^K (1 ml) lC;g 
flJU^P^I/S^UTS^ttBtt (8.0 mg, 
0.036 mmol)£*)D;L 1ST* 1 ftRHRttLfc. 

n*;uA /y*y-;u - 95 / syeHfiu 

54(1.2mg,0.0020mmoI,JR¥5%) SSfc. 

FABMS m/z: 738 (M+2H) + 

] H NMR (300 MHz, CDC1 3 ) 8 ppm: 3.89 (s, 
4H), 4.41 (d, J = 5.5 Hz, 2H),5.51 (s, 2H), 5.54 
(s, 2H), 6.00 (s, 1H), 6.37 (brs, 1H), 6.82-6.85 
(m,4H), 7.03-7.13 (m, 4H), 7.15-7.56 (m, 14H) 

[0128] 



2000-11-7 

30 min it agitated with room temperature 1 - including (2 
-aminoethyl ) pyrrolidine (4.2 ;mu 1, 0.035 mmol ). 

After conventional post-treatment, it refined with thin layer 
chromatography (chloroform /methanol = 90 / 10 ), acquired 
compound 52 (13 mg, 0.019 mmol, yield 54% ). 

FABMS m/z: 665 (M+H ) <sup>+ 

<sup>lH nmr (300 MHz, CD Cl 3 );de ppm: 1.82 (m, 4H ), 
2.57 (m, 4H ), 2.82 (t, J =6.2 Hz, 2H ), 3.29 (m, 2H ), 3.89 (s, 
4H ), 5.51 (s, 2H ),5.54 (s, 2H ), 5.99 (s, 1H ), 6.71 (brs, 1H ), 
6.81 - 6.85 (m, 4H ), 7.03 - 7.05 (m, 4H ), 7.13 - 7.29(m, 
10H) 

[0126] 

Working Example 39: compound 53 

It melted compound 44 (18 mg, 0.033 mmol ) which is 
acquired with Working Example 31 in acetonitrile (2 mJJ, 2 
hours it agitated with room temperature including N- (3 
-aminopropyl ) morpholine (4.7 ;mu 1, 0.033 mmol ). 

After conventional post-treatment, it refined with thin layer 
chromatography (chloroform /methanol = 95 / 5 ), acquired 
compound 53 (2.8 mg, 0.0040 mmoi, yield 17% ). 

FABMS m/z: 695 (M+H ) <sup>+ 

<sup>lH nmr (300 MHz, CD CI 3 );de ppm: 1.86-1.94 (m, 
2H ), 3.30 - 3.38 (m, 4H ), 2.58 - 2.64 (m, 2H ), 3.32 - 3.38 
(m, 2H ),3.84 - 3.89 (m, 8H ), 5.52 (s, 2H ), 5.54 (s, 2H ), 5.96 
(s, 1H ), 6.81 - 6.84 (m, 4H ), 7.02 - 7.05(m, 4H ), 7.13 - 7.32 
(m, 10H ), 8.66 (brs, 1H) 

[0127] 

Working Example 40: compound 54 

It melted compound 44 (20 mg, 0.036 mmol ) which is 
acquired with Working Example 31 in N, N- 
dimethylformamide (1 ml ), 1 hour it agitated with room 
temperature 4 -bromo benzylamine acetate including (8.0 mg, 
0.036 mmol ). 

After conventional post-treatment, it refined with thin layer 
chromatography (chloroform /methanol = 95 / 5 ), acquired 
compound 54 (1.2 mg, 0.0020 mmol, yield 5% ). 

FABMS m/z: 738 (M+2H ) <sup>+ 

<sup>lH nmr (300 MHz, CD Cl 3 );de ppm: 3.89 (s, 4H ), 
4.41 (d, J = 5.5 Hz, 2H ), 5.51 (s, 2H ), 5.54 (s, 2H ), 6.00 (s, 
1H ), 6.37 (brs, 1H ),6.82 - 6.85 (m,4H ), 7.03 - 7.13 (m, 4H ), 
7.15-7.56 (m, 14H) 

[0128] 

Working Example 41 : compound 55 
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SJt«31"C»6*lfcft**44 (33 mg, 0.059 
mmol)£7-tzh-HJ;U (4.0ml) Cl>Bfi?U tf^ 
P-;U75> (8.0 /U 0.059 mmol)£j]Q*. MS 
T^O^^S^Lfcc 

iI®cD&*a3SL il^DvH^- (^d 
□^;ua /;*£/— ;u =90/10) T-HSSIU <b£ 

% 55 (3.5 mg, 0.0050 mmol,^ \2%)^%tz 0 

FABMS m/z: 702 (M+H) + 

] H NMR (300 MHz, CDC1 3 ) 5 ppm: 3.89 (s, 
4H), 4.34 (d, J = 5.5 Hz, 2H),5.51 (s, 2H), 5.54 
(s, 2H), 6.04 (s, 1H), 6.08 (s, 2H), 6.31 (brs, 
lH),6.80-6.84 (m, 3H), 7.02-7.06 (m, 4H), 
7.13-7.16 (m, 4H), 7.18-7.35 (m, 10H) 

[0129] 

42:<t£!&] 56 

StiS"W31 Z*$Z>tlizii'£fa 44' (43 mg, 0.077 
mmoOST-bh-h'J^ (3.0ml) [:i§fgL^^ 
ytJjlsT^y (6.8/il, 0.077 mmol)£Jn;L. MS 
T'30»ram^Uco 

S^cD^^S^.^l^P^h^^-f— (^n 

d^ua /^y-;u =98/2)*r?flML^k^ 

56 (2.2 mg, 0.0040 mmol,llX^ 7.0%) £f#fc e 

FABMS m/z: 648 (M+H) + 

l H NMR (300 MHz, CDC1 3 ) S ppm: 3.88 (s, 
4H), 4.43-4.44 (m, 2H), 5.51 (s, 2H), 5.54 (s, 
2H), 6.15 (s, 1H), 6.27 (brs, 1H), 6.35-6.38 (m, 
2H), 6.82 (d, J = 8.5 Hz, 4H), 7.03 (d, J = 8.5 Hz, 
4H), 7.12-7.32 (m, 10H), 7.42-7.44 (m, 1H) 

[0130] 

mmm 43:^^^ 57 

mmmii vmz>titzit£ty 44 06 m g , 0.029 

mmoD^T-tzh-hU^ (4.0ml) IZ*#fl?U 4-(2- 
7 = yx^;upxy— )l (4.0 mg, 0.029 mmol) 
MST* 30 ^^iS^Lfro 

□7fv;uA if}J—)\, =90/10) T*H1S!U lb£ 

57 (3.0 mg, 0.0040 mmol,^ 1 \%)^%tz 0 

FABMS m/z: 688 (M+H) + 

'H NMR (300 MHz, CDC1 3 ) 5 ppm: 2.93(t, J = 
7.1 Hz, 2H), 3.45-3.47 (m, 2H), 3.89 (s, 4H), 4.85 
(brs, 1H), 5.50 (s, 2H), 5.53 (s, 2H), 6.03 (s, 1H), 
6.11 (brs, 1H), 6.79-6.84 (m, 4H), 7.02-7.07 (m, 
4H), 7.09-7.29 (m,14H) 

[0131] 



2000-11-7 

It melted compound 44 (33 mg, 0.059 mmol ) which is 
acquired with Working Example 3 1 in acetonitrile (4.0 ml ), 
30 min it agitated with room temperature tf including □ 

— jpl 1 amine (8.0 ;mu 1, 0.059 mmol ). 

After conventional post-treatment, it refined with thin layer 
chromatography (chloroform /methanol = 90 / 10 ), acquired 
compound 55 (3.5 mg, 0.0050 mmol, yield 12% ). 

FABMS m/z: 702 (M+H ) <sup>+ 

<sup>lH nmr (300 MHz, CD Cl 3 );de ppm: 3.89 (s, 4H ), 
4.34 (d, J = 5.5 Hz, 2H ), 5.51 (s, 2H ), 5.54 (s, 2H ), 6.04 (s, 
1H ), 6.08 (s, 2H ),6.31 (brs, 1H ), 6.80 - 6.84 (m, 3H ), 7.02 - 
7.06 (m, 4H ), 7.13 - 7.16 (m, 4H ), 7.18 - 7.35(m, 10H ) 

[0129] 

Working Example 42: compound 56 

It melted compound 44 (43 mg, 0.077 mmol ) which is 
acquired with Working Example 31 in acetonitrile (3.0 ml ), 
30 min it agitated with room temperature including furfuryl 
amine (6.8 ;mu 1, 0.077 mmol ). 

After conventional post-treatment, it refined with thin layer 
chromatography (chloroform /methanol = 9 8/2 ), acquired 
compound 56 (2.2 mg, 0.0040 mmol, yield 7.0% ). 

FABMS m/z: 648 (M+H ) <sup>+ 

<sup>lH nmr (300 MHz, CD Cl 3 );de ppm: 3.88 (s, 4H ), 
4.43 . 4.44 ( m> 2H ), 5.51 (s, 2H ), 5.54 (s, 2H ), 6.15 (s, 1H ), 
6.27(brs, 1H ), 6.35 - 6.38 (m, 2H ), 6.82 (d, J = 8.5 Hz, 4H ), 
7.03 (d, J= 8.5 Hz, 4H ), 7.12 - 7.32 (m, 10H ), 7.42 - 7.44 
(m, 1H ) 

[0130] 

Working Example 43: compound 57 

It melted compound 44 (1 6 mg, 0.029 mmol ) which is 
acquired with Working Example 31 in acetonitrile (4.0 ml ), 
30 min it agitated with room temperature 4 - including (2 
-aminoethyl ) phenol (4.0 mg, 0.029 mmol ). 

After conventional post-treatment, it refined with thin layer 
chromatography (chloroform /methanol = 90 / 10 ), acquired 
compound 57 (3.0 mg, 0.0040 mmol, yield 11% ). 

FABMS m/z: 688 (M+H ) <sup>+ 

<sup>lH nmr (300 MHz, CD Cl 3 );de ppm: 2.93 (t, J = 7.1 
Hz, 2H ), 3.45 - 3.47 (m, 2H ), 3.89 (s, 4H ), 4.85 (brs, 1H ), 
5.50 (s, 2H ), 5.53(s, 2H ), 6.03 (s, 1H ), 6.11 (brs, 1H ), 6.79 

- 6.84 (m, 4H ), 7.02 - 7.07 (m, 4H ), 7.09 - 7.29 (m,14H ) 

[0131] 
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H»0i44:fc£»58 

HM5 31 -p»e>*Lfcft^ft 44 (37 mg, 0.067 
mmol)$7th-hU;U (4.0ml) (Cjgfi?U2-(2- 
^^;U7S/X^;U)t 6, Jv> (9.3 //l, 0.067 

mmol)£in;L SST 2 BUHHtttLfc. 

d*;ua =90/io) -easuft^ 

ft 58 (12 mg, 0.017 mmbUM 34%)£*#fc 0 

FABMSm/z: 689(M+3H) + 

! H NMR (300 MHz, CDC1 3 ) 5 ppm: 3.10 (s, 
3H), 3.21 (t, J = 7.2 Hz, 2H),3.88 (s, 2H), 3.89 (s, 
2H), 4.08-4.16 (m, 2H), 5.51 (s, 2H), 5.54 (s, 
2H), 6.08 (s, 1H), 6.82-6.87 (m, 5H), 7.03-7.07 
(m, 5H), 7.13-7.29 (m, 10H), 7.53-7.59 (m, 1H), 
8.40-8.42 (m, 1H) 

[0132] 

£Mm 45:1t£^ 59 

HM'131 ■Cfl&*lfcfc*ft 44 (24 mg, 0.043 
mmol)$7th-h'J;U (4.0ml) |C»8U2-(2- 
7S/X^;U)t 0| Jv> (5.2 /il, 0.043 mmoI)£})D 

7t.sa-e3o»raaitLfc. 

□tM,a />*/-;u =90/ 10) T*«SUft;£ 

Ml 59 (7.4 mg, 0.01 1 mmol, 34%)£ f#fc 0 

FABMS m/z: 673 (M+H) + 

] H NMR (300 MHz, CDCI3) 5 ppm: 3.18 (t, J 
= 6.3 Hz, 2H), 3.64-3.70 (m,2H), 3.88 (s, 4H), 
5.50 (s, 2H), 5.53 (s, 2H), 6.04 (s, 1H), 6.81-6.84 
(m, 4H), 7.01-7.05 (m, 4H), 7.13-7.29 (m, 12H), 
7.60-7.68 (m, 1H), 8.59-8.61 (m, 1H) 

[0133] 

IS« 46:lb£?$3 60 fttffcfcft 61 

2 3 3-eX(^D^>^^)-5,8-vyh^rV^/ J r^ , J 
> (100 mg, 0.27 mmol)£7-fch-HJJU (50 ml) 
II?§®L.4-^ = ;U7xy-;U (143 mg, 0.67 
mmoO&tfftaa'J^A (75 mg, 0.54 mmol) $ 

(^□□*;ua />£y-;u = 98 / 2)-e«S!U 

2 ) 3-eX(4-^^;U7x-JUt+v^;U)-5,8-v> 
h+v*/*-y- , J>(151 mg, 0.24 mmol 5 i|X$ 
88%)£*#fc 0 

FABMS m/z: 639 (M+H) + 

] H NMR (300 MHz, CDC1 3 ) 5 ppm: 1.63 (s, 
12H), 4.04 (s, 6H), 5.57 (s, 4H), 6.83-6.87 (m, 
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Working Example 44: compound 58 



It melted compound 44 (37 mg, 0.067 mmol ) which is 
acquired with Working Example 3 1 in acetonitrile (4.0 ml ), 2 
hours it agitated with room temperature 2 - including (2 
-methylamino ethyl) pyridine (9.3 ;mu 1, 0.067 mmol ). 

After conventional post-treatment, it refined with thin layer 
chromatography (chloroform /methanol = 90 / 10 ), acquired 
compound 58 (12 mg, 0.017 mmol, yield 34% ). 

FABMS m/z: 689 (M+3H ) <sup>+ 

<sup>lH nmr (300 MHz, CD Cl 3 );de ppm: 3.10 (s, 3H ), 
3.21 (t, J = 7.2 Hz, 2H ), 3.88 (s, 2H ), 3.89 (s, 2H ), 4.08 - 
4.16 (m, 2H ), 5.51(s, 2H ), 5.54 (s, 2H ), 6.08 (s, 1H ), 6.82 - 
6.87 (m, 5H ), 7.03 - 7.07 (m, 5H ), 7.13 - 7.29 (m, 10H ),7.53 
-7.59(m,lH), 8.40-8.42 (m, 1H) 

[0132] 

Working Example 45: compound 59 

It melted compound 44 (24 mg, 0.043 mmol ) which is 
acquired with Working Example 31 in acetonitrile (4.0 ml ), 
30 min it agitated with room temperature 2 - including (2 
-aminoethyl ) pyridine (5.2 ;mu 1, 0.043 mmol ). 

After conventional post-treatment, it refined with thin layer 
chromatography (chloroform /methanol = 90 / 10 ), acquired 
compound 59 (7.4 mg, 0.01 1 mmol, yield 34% ). 

FABMS m/z: 673 (M+H ) <sup>+ 

<sup>lH nmr (300 MHz, CD Cl 3 );de ppm: 3.18 (t, J = 6.3 
Hz, 2H ), 3.64 - 3.70 (m,2H ), 3.88 (s, 4H ), 5.50 (s, 2H ), 
5.53 (s, 2H ), 6.04(s, 1H ), 6.81 - 6.84 (m, 4H ), 7.01 - 7.05 
(m, 4H ), 7.13 - 7.29 (m, 12H ), 7.60 - 7.68 (m, 1H ),8.59 - 
8.61 (m, 1H) 

[0133] 

Working Example 46: compound 60 and compound 61 

2 and 3 -bis (bromomethyl ) - 5 and 8 -dimethoxy quinoxaline 
it melted (100 mg, 0.27 mmol ) in acetonitrile (50 
ml ),overnight it agitated with room temperature 4 -cumyl 
phenol (143 mg, 0.67 mmol ) and including the potassium 
carbonate (75 mg, 0.54 mmol ). 

After conventional post-treatment, it refined with silica gel 
chromatography (chloroform /methanol = 9 8/2 ), 2 and 3 -bis 
(4 -cumyl phenyl oxy methyl ) - 5and 8 -dimethoxy 
quinoxaline acquired (151 mg, 0.24 mmol, yield 88% ). 

FABMS m/z: 639 (M+H ) <sup>+ 

<sup>lH nmr (300 MHz, CD Cl 3 );de ppm: 1.63 (s, 12H ), 
4.04 (s, 6H ), 5.57 (s, 4H ), 6.83 - 6.87 (m, 4H ), 7.03 -7.06 
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4H), 7.03-7.06 (m, 4H), 7.09(s, 2H), 7.12-7.27 
(m, 10H)±fB-C*!£>ftfc 2,3-t*X(4-^S;U^x 

(30 mg, 0.047 mmol)£7-feh-MJ;U (5.0 ml)t 

7K (i.o mWM-smzizmMu vtm-T^=E 

-OAiz'JOA(IV) (64 mg, 0.12 mmoI)£in;L 

mno'ikmm'ik. 60 (46 m g , 

0.077 mmol)^ffc 0 
FABMS m/z:611(M+3H) + 
[0134] 

±.ll-Q%^tz\t^^ 60 (46 mg, 0.077 mmol) 
£7-th-HJ;U (5 ml)"lcS$UN,N-v^ 
;HfU>v7=> (8.3 0.077 mmol)£j]0 

**£sr3o#ia«#Lfc.. 

07\s)Ul± l*$J—)\, =90/10) rffiSlU^ 
% 61 (14 mg, 0.020 mmol,** 44%)£f#fc 0 

FABMS m/z: 697 (M+3H) + 

J H NMR (300 MHz, CDC1 3 ) 8 ppm: 1.63 (s, 
12H), 2.29 (s, 6H), 2.64 (t, J= 6.1 Hz, 2H), 
3.22-3.27 (m, 2H), 5.52 (s, 2H), 5.55 (s, 2H), 
5.99 (s, 1H), 6.78 (brs, 1H), 6.78-6.83 (m, 4H), 
7.07-7.10 (m, 4H), 7.15-7.25 (m,10H) 

[0135] 

47:lb^ 62 Rlfit^fy 63 

2,3-eX(^P^^;i/)-5,8-v^h+v+/+-y-»J 
> (100 mg, 0.27 mmol)^y«izh— h'j;U (100 
ml) IzmML, p-tKP+V^>l/^xy> (134 
mg, 0.67 mmoOaiXftaiU ^ A (120 mg, 0.81 
mmol)£*D*SS^-ffilI#Lfc. 

(^□□7fv;uA />^y-;u - 98 / 2)T*flSU 

2 J 3-t^(4-^>VW^7i-;i/t*y^f 
;U)-5,8-v>h*v*/+tNJ> (121 mg, 0.20 
mmol,J&¥ 73%)£t#fc 0 

FABMS m/z: 611 (M+H) + . 

*H NMR (300 MHz, CDC1 3 ) <5 ppm: 4.09 (s, 
6H), 5.69 (s, 4H), 7.00-7.05 (m, 4H), 7.11 (s, 
2H), 7.43-7.48, (m, 4H), 7.53-7.59 (m, 2H), 
7.70-7.73(m,4H), 7.75-7.80 (m, 4H) 

[0136] 

±fBtrt#btifc 2,3-eX(4-*>7V;U7xn;u 
**v>^lO-5,8-v>H+v+y+tHJ> (73 
mg, 0.12 mmol) ^T-t h— h'J^U (30 ml)> 7X 
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(m, 4H ), 7.09 (s, 2H j, 2 and 3 -bis where it acquires at 7.12 - 
7.27 (m, 10H descriptions above (4 -cumyl phenyl oxy 
methyl ) - 5 and 8 -dimethoxy quinoxaline acetonitrile (5.0 
ml ) with it melted the(30 mg, 0.047 mmol ) in mixed solvent 
of water (1.0 ml ), 2 hours it agitated with room temperature 
including diammonium cerium nitrate (IV ) (64 mg, 0.1 2 
mmol ). 

compound 60 (46 mg, 0.077 mmol ) was acquired after 
conventional post-treatment, with concentration. 

FABMS m/z: 61 1 (M+3H ) <sup>4- 

[0134] 

It melted compound 60 (46 mg, 0.077 mmol ) which is 
acquired at description above in the acetonitrile (5 m! ), 30 
min it agitated with room temperature including N, N- 
dimethyl ethyl enediamine (8.3 ;mu 1, 0.077 mmol ). 

After conventional post-treatment, it refined with thin layer 
chromatography (chloroform /methanol = 90 / 10 ), acquired 
compound 61 (14 mg, 0.020 mmol, yield 44% ). 

FABMS m/z: 697 (M+3H ) <sup>+ 

<sup>lH nmr (300 MHz, CD Cl 3 );de ppm: 1.63 (s, 12H ), 
2.29 (s, 6H ), 2.64 (t, J= 6.1 Hz, 2H ), 3.22 - 3.27 (m, 2H ), 
5.52 (s, 2H ), 5.55(s, 2H ), 5.99 (s, 1H ), 6.78 (brs, 1H ), 6.78 
- 6.83 (m, 4H ), 7.07 - 7.10 (m, 4H ), 7.15 - 7.25 (m,10H ) 

[0135] 

Working Example 47: compound 62 and compound 63 

2 and 3 -bis (bromomethyl ) - 5 and 8 -dimethoxy quinoxaline 
it melted (100 mg, 0.27 mmol ) in acetonitrile (100 
ml ),overnight it agitated with room temperature p- hydroxy 
benzophenone (134 mg, 0.67 mmol ) and including the 
potassium carbonate (120 mg, 0.81 mmol ). 

After conventional post- treatment, it refined with silica gel 
chromatography (chloroform /methanol = 9 8/2 ), 2 and 3 -bis 
(4 -benzoyl phenyl oxy methyl ) - 5and 8 -dimethoxy 
quinoxaline acquired (121 mg, 6.20 mmol, yield 73% ). 

FABMS m/z: 61 1 (M+H ) <sup>+ 

<sup>lH nmr (300 MHz, CD Cl 3 );de ppm: 4.09 (s, 6H ), 
5.69 (s, 4H ), 7.00 - 7.05 (m, 4H ), 7.1 1 (s, 2H ), 7.43 - 
7.48,(m, 4H ), 7.53 - 7.59 (m, 2H ), 7.70 - 7.73 (m,4H ), 7.75 - 
7.80 (m, 4H ) 

[0136] 

2 and 3 -bis where it acquires at description above (4 -benzoyl 
phenyl oxy methyl ) - 5 and 8-dimethoxy quinoxaline 
acetonitrile (30 ml ), water (6.0 ml ) and it melted (73 mg, 0. 1 
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(6.0 m\)RtfWOQM> (3.0 rxA)0)M£%1Bt 
t5t*L,a»Z7>^-^A-b'J^A(IV) 
(164 mg, 0.30 mmol)^JnjllS"C 2 BfOflfl^L 

aaoftftitt, s8»^kyfc^* 62 (si m g , 

0.088 mmol)^t#fc 0 
FABMS m/z: 583 (M+3H) + 
[0137] 

±ffiT*ff btlfcfc^tt 62 (29 mg, 0,050 mmol) 
$7-th-h'J;U (5.0 ml) |I»jBL,N,N-2?yy 
;UX^U>v75> (5.5 A 0.050 mmol)£A0 

l^^MSt^i^n^h^^- (£n 

D/fruA ;u = 90 / io) -efiisu <t£ 

ft) 63 (8.0 mg, 0.012 mmol, 24%)£f#fc 0 

FABMS m/z: 667 (M+H) + 

'H NMR (300 MHz, CDC1 3 ) <5 ppm: 2.30 (s, 
6H), 2.65 (t, J = 6.0 Hz, 2H),3.24-3.29 (m, 2H), 
5.66 (s, 2H), 5.68 (s, 2H), 6.03 (s, 1H), 6.75 
(brs,lH), 6.98-7.01 (m, 4H), 7.44-7.48 (m, 4H), 
7.54-7.59 (m, 2H), 7.70-7.73(m, 4H), 7.77-7.80 
(m, 4H) 

[0138] 

mmm wAtsvn 64 Mitt* 65 

2,3-tfX(^P^^5 1 J IU)-5,8-v>h+v4/+ H t I J 
> (100 mg, 0.27 mmol)£7-feh- MJ;U (50 ml) 
\Z%MU 4-?x/*i/7x/-)\, (127 mg, 0.67 
mmoljatfRKAU^A (75 mg, 0.54 mmol, 
2.0 eq) £lD*lST?-lftll#Lfc. 

(^□Q^;uA =98 /-2)-efiKU 

2,3-t*X(4-7xy4v7x«;U^+v^^;U)-5,8- 
vyh+v+y+*y-'J> (121 mg, 0.21 mmol,© 
$ 78%)$-t#fc 0 

FABMSm/z: 587 (M+H) + 

'H NMR (300 MHz, CDC1 3 ) 5 ppm: 4.08 (s, 
6H), 5.60 (s, 4H), 6.90-6.93 (m, 12H), 7.00-7.08 
(m, 4H), 7.27-7.32 (m, 4H) 

[0139] 

*i/^;U)-5 > 8-i/>h*i/*/*-y- | J> (30 mg, 
0.051 mmol)£7-(zh-HJ;i/ (5.0 m\)t& (1.0 
mI)(D;l^»J|t5S»L, IfiK^T^-^A 
-tr'J^A(IV) (56 mg, 0.10 mmol)£J)Oa.SST* 

30 »ima#Lfc. 
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2 mmol ) in mixed solvent of dichloromethane (3.0 ml ), 2 
hours it agitated with room temperature including 
diammonium cerium nitrate (IV ) (164 mg, 0. 30 mm ol ). 

compound 62 (51 mg, 0.088 mmol ) was acquired after 
conventional post-treatment, with concentration. 

FABMS m/z: 583 (M+3H ) <sup>+ 

[0137] 

It melted compound 62 (29 mg, 0.050 mmol ) which is 
acquired at description above in the acetonitrile (5.0 ml ), 1 
hour it agitated with room temperature including N, N- 
dimethyl ethyl enediamine (5.5 ;mu 1, 0.050 mmol ). 

After conventional post-treatment, it refined with thin layer 
chromatography (chloroform./methanol = 90 / 10 ), acquired 
compound 63 (8.0 mg, 0.012 mmol, yield 24% ). 

FABMS m/z: 667 (M+H ) <sup>+ 

<sup>lH nmr (300 MHz, CD Cl 3 );de ppm: 2.30 (s, 6H ), 
2.65 (t, J = 6.0 Hz, 2H ), 3.24 - 3.29 (m, 2H ), 5.66 (s, 2H ), 
5.68 (s, 2H ), 6.03(s, 1H ), 6.75 (brs,lH ), 6.98 - 7.01 (m, 
4H ), 7.44 - 7.48 (m, 4H ), 7.54 - 7.59 (m, 2H ), 7.70 -7.73 (m, 
4H ), 7.77 - 7.80 (m, 4H ) 

[0138] 

Working Example 48: compound 64 and compound 65 

2 and 3 -bis (bromomethyl ) - 5 and 8 -dimethoxy quinoxaline 
it melted (100 mg, 0.27 mmol ) in acetonitrile (50 
ml ),overnight it agitated with room temperature 4 -phenoxy 
phenol (127 mg, 0.67 mmol ) and including the potassium 
carbonate (75 mg, 0.54 mmol, 2.0 eq ). 

After conventional post-treatment, it refined with silica gel 
chromatography (chloroform /methanol =9 8/2 ), 2 and 3 -bis 
(4 -phenoxy phenyl oxy methyl ) - 5and 8 -dimethoxy 
quinoxaline acquired (121 mg, 0.21 mmol, yield 78% ). 

FABMS m/z: 587 (M+H ) <sup>+ 

<sup>lH nmr (300 MHz, CD Cl 3 );de ppm: 4.08 (s, 6H ), 
5.60 (s, 4H ), 6.90 - 6.93 (m, 12H ), 7.00 - 7.08 (m, 4H ), 7.27 
-7.32 (m, 4H ) 

[0139] 

2 and 3 -bis where it acquires at description above (4 
-phenoxy phenyl oxy methyl ) - 5 and 8-dimethoxy 
quinoxaline acetonitrile (5.0 ml ) with it melted (30 mg, 0.051 
mmol ) in mixed solvent of water(1.0 ml ), 30 min it agitated 
with room temperature including diammonium cerium nitrate 
(IV) (56 mg, 0.1 Ommol ). 
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mftoMmk. mmiz&wtf:® 64 (n m g , 

0.031 mmol)£f#fc 0 
FABMS m/z: 557 (M+H) + 
[0140] 

±tiV^htltzit^ 64 (17 mg, 0.031 mmol) 
^y-feh-h'J^U (2.0 ml) ICJt^L.N,N-v^ 
jHfb>v7S> (3.8|/1, 0.031 mmol)£jjn 

;u =90/10) rffiSUfls^ 

$1 65 (7.4 mg, 0.012 mmol, 34%)£f#t:io 

FABMS m/z: 643 (M+H) + 

'H NMR (300 MHz, CDC1 3 ) 5 ppm: 2.30 (s, 
6H), 2.65 (t, J = 6.0 Hz, 2H),3.23-3.28 (m, 2H), 
5.56 (s, 2H), 5.58 (s, 2H), 6.00 (s, 1H), 6.70 
(brs,lH), 6.91-6.94 (m, 14H), 7.02-7.08 (ni, 2H), 
7.27-7.33 (m, 2H) 

[0141] 

mmm 49:^% 66 aiMb^a 67 

h7>X-4-tKo + yXfjl/^> (1.0 g, 5.0 
mmol)£x$/— ;U (150 ml)lC?g« U 10% /< 
7V^Agt (100"mg)$ftl*.**»ffl«T 

-fe^fh^au 

L, 4-7x*^;U7x/— ;U (870 mg, 

4.4 mmol, J|X^ 88%)£f#fc 0 

J H NMR (300 MHz, CDC1 3 ) <5 ppm: 2.80-2.88 
(m, 8H), 6.73-6.76 (m, 2H), 7.02-7.15 (m, 2H), 
7.17-7.30 (m, 5H) 

[0142] 

2,3-eX(^n^^;U)-5,8-vyh^ri>+y++l-U 
> (100 mg, 0.27 mmol)£7-fch— HJJU (50 ml) 
(C»»U ±KTff Wife 4-?x.*^)H7x/— 
;U (134 mg, 0.67 "'mmoij&t/fttSAU^ (75 
mg , 0.54 mmol)£*n*SS^— ffitl#Lfco 



(^□□7f%;uA />£/— ;u = 98 / 2)T?ffi§!U 

2,3-t*X(4-^x^^ 1 ;i/^xzi;U7t-+v^5 1 
;U)-5,8-v>h+v+y+-y-'J> (108 mg, 0.18 
mmol,J|X$ 66%)£?#fco 

FABMS m/z: 611 (M+H) + 

J H NMR (300 MHz, CDC1 3 ) 6 ppm: 2.80-2.87 
(m, 8H), 4.07 (s, 6H), 5.57 (s, 4H), 6.72-6.77 (m, 
2H), 6.85-6.89 (m, 4H), 6.95-7.07 (m, 5H), 
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compound 64 (17 mg, 0.0 31 mmol ) was acquired after 
conventional post-treatment, with concentration. 

FABMS m/z: 557 (M+H ) <sup>+ 

[0140] 

It melted compound 64 (17 mg, 0.0 31 mmol ) which is 
acquired at description above in the acetonitrile (2.0 ml ), 15 
min it agitated with room temperature including N, N- 
dimethyl ethyl enediamine (3.8 ;mu 1, 0.0 31 mmol ). 

After conventional post-treatment, it refined with thin layer 
chromatography (chloroform /methanol = 90 / 1 0 ), acquired 
compound 65 (7.4 mg, 0.012 mmol, yield 34% ). 

FABMS m/z: 643 (M+H ) <sup>+ 

<sup>lH nmr (300 MHz, CD Cl 3 );de ppm: 2.30 (s, 6H ), 
2.65 (t, J = 6.0 Hz, 2H ), 3.23 - 3.28 (m, 2H ), 5.56 (s, 2H ), 
5.58 (s, 2H ), 6.00(s, 1H ), 6.70 (brs,lH ), 6.91 - 6.94 (m, 
I4H ), 7.02 - 7.08 (m, 2H ), 7.27 - 7.33 (m, 2H ) \ 

[0141] 

Working Example 49: compound 66 and compound 67 

It melted trans-4- hydroxy stilbene (1.0 g, 5.0 mmol ) in 
ethanol (150 ml ), 2 hours it agitated with the room 
temperature under hydrogen atmosphere including 1 0% 
palladium-carbon ( 1 00 mg ). 

After reaction termination, celite filtration it did, 
concentration and drying did filtrate, acquired crude product 
4- phenethyl phenol (870 mg, 4.4 mmol, yield 88% ). 

<sup>lH nmr (300 MHz, CD Cl 3 );de ppm: 2.80-2.88 (m, 
8H ), 6.73 - 6.76 (m, 2H ), 7.02 - 7.15 (m, 2H ), 7.17 - 7.30 
(m, 5H ) 

[0142] 

2 and 3 -bis (bromomethyl ) - 5 and 8 -dimethoxy quinoxaline 
it melted (100 mg, 0.27 mmol ) in acetonitrile (50 
ml ), overnight it agitated with room temperature 4 -phenethyl 
phenol where it acquires atdescription above (134 mg, 0.67 
mmol ) and including potassium carbonate (75 mg ,0.54 
mmol ). 

After conventional post-treatment, it refined with silica gel 
chromatography (chloroform /methanol = 9 8/2 ), 2 and 3 -bis 
(4 -phenethyl phenyl oxy methyl ) - 5and 8 -dimethoxy 
quinoxaline acquired (108 mg, 0.1 8 mmol, yield 66% ). 

FABMS m/z: 61 1 (M+H ) <sup>+ 

<sup>lH nmr (300 MHz, CD Cl 3 );de ppm: 2.80-2.87 (m, 
8H ), 4.07 (s, 6H ), 5.57 (s, 4H ), 6.72 - 6.77 (m, 2H ), 6.85 - 
6.89(m, 4H ), 6.95 - 7.07 (m, 5H ), 7.12 - 7.20 (m, 5H ), 7.23 - 
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7.12-7.20 (m, 5H), 7.23-7.30 (m, 4H) 
[0143] 

±IE"e*#b*lfc 2,3-e*(4-7i*^:7x- j lU 
^+vy^;U)-5,8-v>h^v4-/*^ l J> (39 
mg, 0.064 mmol)£7-feh-HJ;i/ (30 ml)i:7k 
(6.0 mlJtDig^SaicSjBL.ffiS-T^- 
^•Mz'J^A(IV) (88 mg, 0.16 mmol)£J0;Lg 

st? 30 ana&Lfc. 

a«0ft«l»ft* Itfc *yft*» 66 (44 mg, 
0.077 mmol)^#fco 

FABMS m/z: 683 (M+3H) + 

[0144] 

±IET*#b*lfcit^a 66 (44 mg, 0.077 mmol) 
£7-feh-HJ;U (4.0 ml) lC»jRU N,N-$/>* 
JUX^U>v75> (8.3 0.077 mmol)£in 
i.SS-C30»|fflflH*Lfc. 



P^UA =90/10) Tasuft 

ft 67 (4.3 mg, 0.0060 mmol,J|X9 9.4%)£f#fc 



□ 



FABMS m/z: 667 (M+H) + 

] H NMR (300 MHz, CDC1 3 ) 5 ppm: 2.30 (s, 
14H), 2.64 (t, J = 6.0 Hz, 2H),3 .2 1-3.25 (m, 2H), 
5.53 (s, 2H), 5.56 (s, 2H), 5.99 (s, 1H), 6.70 
(brs,lH), 6.83-6.86 (m, 4H), 7.03-7.06 (m, 4H), 
7.13-7.29 (m, 10H), 

[0145] 

mmm 50:ib£* 68 

2,3-ex(^pqE>5 1 ;u)-5,8-v^h+v*/+^ , J 

>(38 mg, 0.10 mmoO^T-feh-h'J^KlO ml)C 

58SU4-*>v;u**v7x/-;u(4i mg, 

0.20 mmol)Xi;ftK* , J^A(28 mg, 0.20 
mmol)* tt^SSr 4 l$|B]»#Lfc. 

*;UA/y$y-;U=98/2)t?ffiSlL,2,3-lfX(4-K 

>v;ut^>7x-;L/^v^;u)-5,8-v>h+ 

>(45 mg,ilX¥ 73%)£?#fc 0 

FABMS m/z: 615(M+H) + 

'H NMR (300 MHz, CDC1 3 ) 6 ppm: 4.06 (s, 
6H), 4.98 (s, 4H), 5.54 (s, 4H), 6.75-6.95 (m, 
8H), 7.04 (s, 2H), 7.25-7.40 (m, 10H) 

[0146] 

±IB-e#b^fc 2,3-t*X(4-*>v;U**v7x 
-;U^+v>^;i/)-5,8-v>h+v+/++f-'J> 
(130 mg, 0.21 mmol)£7-feh-HJJU (12 mI)C 



7.30 (m, 4H ) 
[0143] 
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2 and 3 -bis where it acquires at description above (4 
-phenethyl phenyl oxy methyl ) - 5 and 8-dimethoxy 
quinoxaline acetonitrile (30 ml ) with it melted (39 mg, 0.064 
mmol ) in mixed solvent of water(6.0 ml ), 30 min it agitated 
with room temperature including diammonium cerium nitrate 
(IV) (88 mg, 0.1 6 mmol ). 

compound 66 (44 mg, 0.077 mmol ) was acquired after 
conventional post-treatment, with concentration. 

FABMS m/z: 683 (M+3H ) <sup>+ 

[0144] 

It melted compound 66 (44 mg, 0.077 mmol ) which is 
acquired at description above in the acetonitrile (4.0 ml ), 30 
min it agitated with room temperature including N, N- 
dimethyl ethylenediamine (8.3 ;mu 1, 0.077 mmol ). 

After conventional post-treatment, it refined with thin layer 
chromatography (chloroform /methanol = 90 / 10 ), acquired 
compound 67 (4.3 mg, 0.0060 mmol, yield 9.4% ). 

FABMS m/z: 667 (M+H ) <sup>+ 

<sup>lH nmr (300 MHz, CD Cl 3 );de ppm: 2.30 (s, 14H ), 
2.64 (t, J = 6.0 Hz, 2H ), 3.21 - 3.25 (m, 2H ), 5.53 (s, 2H ), 
5.56 (s, 2H ), 5.99(s, 1H ), 6.70 (brs,lH ), 6.83 - 6.86 (m, 
4H ), 7.03 - 7.06 (m, 4H ), 7.13 - 7.29 (m, 10H ), 

[0145] 

Working Example 50: compound 68 

2 and 3 -bis (bromomethyl ) - 5 and 8 -dimethoxy quinoxaline 
it melted (38 mg, 0.1 0 mmol ) in acetonitrile (10 ml ), 4 
hours it agitated with room temperature 4 -benzyloxy phenol 
(41 mg, 0.20 mmol ) and including potassium carbonate (28 
mg, 0.20 mmol ). 

After conventional post-treatment, it refined with thin layer 
chromatography (chloroform/methanol=9 8/2 ), 2 and 3 -bis 
(4 -benzyloxy phenyl oxy methyl ) - 5and 8 -dimethoxy 
quinoxaline acquired (45 mg, yield 73% ). 

FABMS m/z: 615 (M+H ) <sup>+ 

<sup>lH nmr (300 MHz, CD Cl 3 );de ppm: 4.06 (s, 6H ), 
4.98 (s, 4H ), 5.54 (s, 4H ), 6.75 - 6.95 (m, 8H ), 7.04 (s, 2H ), 
7.25- 7.40 (m, 10H) 

[0146] 

2 and 3 -bis where it acquires at description above (4 
-benzyloxy phenyl oxy methyl ) - 5 and 8-dimethoxy 
quinoxaline it melted (130 mg, 0.21 mmol ) in acetonitrile (12 
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OA(IV)(232 mg, 0.42 mmol)^l3DX.EST? 15 
a«OaMBatfT«fLMb*ifc 68(40 mg,ifc^ 

33%)£f#fc 0 

FABMS m/z: 587 (M+3H) + , 586(M+2H) + 

*H NMR (300 MHz, CDC1 3 ) d ppm: 4.99 (s, 
4H), 5.54 (s, 4H), 6.86 (m, 8H), 7.25-7.39 (m, 
12H) 

[0147] 

£J6«51:fl:£Sl 69 

■Hlfiff] 50 tSbtlfct^a 68(10 mg, 0.017 
mmol)$7"bh-h l J;U(2.0mI)lz5SjgL,N,N-i/ 
^f/l/-l 5 3-^P/^y7^(1.7 mg, 0.017 
mmol)£iin*.S5T? 30 #rBHt#Lfc.. 

*;uA/>*y-;u=95/5)-c«JHL. ib^Jfei 

69(4.0 mg, 34%)$ ftfco 

FABMS m/z: 685 (M+H) + 

5 H NMR (300 MHz, CDC1 3 ) 6 ppm: 1.87 (m, 
2H), 2.32 (s, 6H), 2.52 (m, 2H), 3.35 (m, 2H), 
4.99 (s, 4H), 5.49 (s, 2H), 5.53 (s, 2H), 5.95 (s, 
lH),6.75-6.90 (m, 8H), 7.25-7.43 (m, 10H), 8.78 
(brs, 1H) 

[0148] 

HSS#j 52:<b£^ 70 

HJStfQ 50 ^f»b*lfcfc£ftl 68(9.2 mg, 0.016 
mmol)£r-fch-HJ;U(2.0 ml)ICj#PL. N,N-v 
y^JUX^L/>v75>(1.7 0.038 mmol)£ 

ta^m&v 30 »Bia»Lfc. 



# 
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ifr}\,Ul**J -Jls =95/5) -e ffi fi L.\ f b £ ft 
70(4.0 mg, 38%)£*#fco 

FABMS m/z: 671 (M+H) + 

! H NMR (300 MHz, CDC! 3 ) 6 ppm: 2.31 (s, 
6H), 2.65 (t, J = 6.0Hz, 2H), 3.20 (m, 2H), 4.98 
(s, 2H), 4.99 (s, 2H), 5.50 (s, 2H), 5.53 (s, 2H), 
5.99 (s, 1H), 6.71 (br, 1H), 6.80-6.90 (m, 8H), 
7.23-7.44 (m, 10H) 

[0149] 

SKEW 53:^*71 

nmm so vn^tzit^ 68<io m g , o.on 

mmol)$7-bh-h , J;U(2.0ml)lZj#jgL,N,N-v 
Ifjl/Xfb>v7S>(2.0 mg, 0.017 mmol)£ 



ml ), 15 min it agitated with the room temperature water (1 .0 
ml ) and including diammonium cerium nitrate (IV ) (232 mg, 
0.42 mmol ). 

conventional post-treatment was done and compound 68 (40 
mg, yield 33% ) was acquired. 

FABMS m/z: 587 (M+3H ) <sup>+, 586 (M+2H ) <sup>+ 

<sup>lH nmr (300 MHz, CD Cl 3 );de ppm: 4.99 (s, 4H ), 
5.54 (s, 4H ), 6.86 (m, 8H ), 7.25 - 7.39 (m, 12H ) 



[0147] 

Working Example 5 1 : compound 69 

It melted compound 68 (10 mg, 0.017 mmo! ) which is 
acquired with Working Example 50 in acetonitrile (2.0 ml ), 
30 min it agitated with room temperature including N, N- 
dimethyl-T, 3- propanedi amine (1.7 mg, 0.017 mmol ). 

After conventional post-treatment, it refined with thin layer 
chromatography (chloroform/methanol=95/5 ), acquired 
compound 69 (4.0 mg, yield 34% ). 

FABMS m/z: 685 (M+H ) <sup>+ 

<sup>lH nmr (300 MHz, CD Cl 3 );de ppm: 1.87 (m, 2H ),. 
2.32 (s, 6H ), 2.52 (m, 2H ), 3.35 (m, 2H ), 4.99 (s, 4H ), 5.49 
(s, 2H ),5.53 (s, 2H ), 5.95 (s, 1H ), 6.75 - 6.90 (m, 8H ), 7.25 
-7.43 (m, 10H ), 8.78 (brs, 1H) 

[0148] 

Working Example 52: compound 70 

It melted compound 68 (9.2 mg, 0.01 6 mmol ) which is 
acquired with Working Example 50 in acetonitrile (2.0 ml ), 
30 min it agitated with room temperature including N, N- 
dimethyl ethylenediamine (1.7 ;mu 1, 0.038 mmol ). 

After conventional post-treatment, it refined with thin layer 
chromatography (chloroform/methanol=95/5 ), acquired 
compound 70 (4.0 mg, yield 38% ). 

FABMS m/z: 671 (M+H ) <sup>+ 

<sup>lH nmr (300 MHz, CD Cl 3 );de ppm: 2. 3 1 (s, 6H ), 
2.65 (t, J = 6.0 Hz, 2H ), 3.20 (m, 2H ), 4.98 (s, 2H ), 4.99 (s, 
2H ), 5.50 (s, 2H ),5.53 (s, 2H ), 5.99 (s, 1H ), 6.71 (br, 1H ), 
6.80 - 6.90 (m, 8H ), 7.23 - 7.44 (m, 10H ) 

[0149] 

Working Example 53: compound 71 

It melted compound 68 (10 mg, 0.017 mmol ) which is 
acquired with Working Example 50 in acetonitrile (2.0 ml ), 
30 min it agitated with room temperature including N, N- 
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*;uA/^*/-;u=95/5)tfllilL. ft ft* 

71(4.0 mg, Jfc$33%)£#fc 0 

FABMS m/z: 699 (M+H) + 

l H NMR (300 MHz, CDC1 3 ) 6 ppm: 1.06 (t, J 
= 7.1 Hz, 6H), 2.59 (q, J = 7.1 Hz, 4H), 2.77 (t, J 
= 6.2 Hz, 2H), 3.21 (br, 2H), 4.99 (s, 4H), 5.50(s, 
2H), 5.53 (s, 2H), 5.98 (s, 1H), 6.75-6.98 (m, 
9H), 7.20-7.60 (m, 10H) 

[0150] 

HtfiflJ 54:ftfttfcl 72 

HiSSflJ 50 Tilbftfcftft^ 68(10 mg, 0.017 
mmol)^7-trh-h»J;U(2.0ml)IZ®^L, l-(3-7 

£y^at 0 ;UK5^!/— ;u(2.i mg, o.on mmoi) 

^;UA/y$/-;U=95/5)T*ggL, ftftfel 
72(4.0 mg, J|X$ 34%)£ffifc 0 

FABMS m/z: 708 (M+H) + 

'H NMR (300 MHz, CDC1 3 ) 6 ppm: 2.24 (m, 
2H), 3.26 (m, 2H), 4.11 (t, J -6.8 Hz, 2H), 4.98 
(s, 2H), 4.99 (s, 2H), 5.49 (s, 2H), 5.52 (s, 2H), 
5.97 (s, 1H), 6.07 (br, 1H), 6.80-7.70 (m, 21H) 

[0151] 

55:ftft1$3 73 

gffiftl 50 Tf»e>*lfcftft* 68(9.5 mg, 0.016 
mmol)^7-bh-h'J;i/(2.0 ml)KJgfi?U N-^f- 

;utf ^v>(i.8 ^ l, 0.016 mmoi)5ia^M;a 

■e 50 ^mnttzo 

*;uA/>^y-;u=95/5)i?ffiSL, ft ft ft 

73(5.3 mg, 48%)£*#fc 0 

FABMS m/z: 685 (M+3H) + 

'H NMR (300 MHz, CDC1 3 ) 5 ppm: 2.36 (s, 
3H), 2.60 (m, 4H), 3.66 (m, 4H), 4.98 (s, 2H), 
4.99 (s, 2H), 5.69 (s, 2H), 5.51 (s, 2H), 6.26 (s, 
lH),6.80-6.93 (m, 8H), 7.25-7.45 (m, 10H) 

[0152] 

£*«56:ftftft74&tfftft*75 

Hf8£/\7V^A (123 mg, 0.55 mol) SZ/HJ-o- 
KU;U*X7-f> (670 mg, 2.2 mmol) £ N,N-V 
^;U*;UA7SK (10 ml)H5t8?L> 7;U=f> 



£ 2000-11-7 

diethyl ethylenediamine (2.0 mg, 0.017 mmol ). 

After conventional post-treatment, it refined with thin layer 
chromatography (chloroform/methanol=95/5 ), acquired 
compound 71 (4.0 mg, yield 33% ). 

FABMS m/z: 699 (M+H ) <sup>+ 

<sup>lH nmr (300 MHz, CD Cl 3 );de ppm: 1.06 (t, J = 7.1 
Hz, 6H ), 2.59 (q, J = 7.1 Hz, 4H ), 2.77 (t, J = 6.2 Hz, 2H ), 
3.21 (br, 2H ), 4.99 (s, 4H ), 5.50 (s, 2H ),5.53 (s, 2H ), 5.98 
(s, 1H ), 6.75 - 6.98 (m, 9H ), 7.20 - 7.60 (m, 10H ) 

[0150] 

Working Example 54: compound 72 

It melted compound 68 (10 mg, 0.017 mmol ) which is 
acquired with Working Example 50 in acetonitrile (2.0 ml ), 
10 min it agitated with room temperature 1 - including (3 
-aminopropyl ) imidazole (2.1 mg, 0.017 mmol ). 

After conventional post-treatment, it refined with thin layer 
chromatography (chloroform/methanoI=95/5 ), acquired 
compound 72 (4.0 mg, yield 34% ). 

FABMS m/z: 708 (M+H ) <sup>+ 

<sup>lH nmr (300 MHz, CD Cl 3 );de ppm: 2.24 (m, 2H ), 
3.26 (m, 2H ), 4.1 1 (t, J =6.8 Hz, 2H ), 4.98 (s, 2H ), 4.99 (s, 
2H ), 5.49 (s, 2H ),5.52 (s, 2H ), 5.97 (s, 1H ), 6.07 (br, 1H ), 
6.80- 7.70 (m,21H) 

[0151] 

Working Example 55: compound 73 

It melted compound 68 (9.5 mg, 0.016 mmol ) which is 
acquired with Working Example 50 in acetonitrile (2.0 ml ), 
50 min it agitated with room temperature including N- methyl 
piperazine (1.8 ;mu 1, 0.016 mmol ). 

After conventional post-treatment, it refined with thin layer 
chromatography (chIoroform/methanoi=95/5 ), acquired 
compound 73 (5.3 mg, yield 48% ). 

FABMS m/z: 685 (M+3H ) <sup>+ 

<sup>lH nmr (300 MHz, CD Cl 3 );de ppm: 2.36 (s, 3H ), 
2.60 (m, 4H ), 3.66 (m, 4H ), 4.98 (s, 2H ), 4.99 (s, 2H ), 5.69 
(s, 2H ),5.51 (s, 2H ), 6.26 (s, 1H ), 6.80 - 6.93 (m, 8H ), 7.25 
-7.45 (m, 10H) 

[0152] 

Working Example 56: compound 74 and compound 75 

palladium acetate (123 mg, 0.55 mol ) and it melted tri- 
o-tolyl phosphine (670 mg, 2.2 mmol ) in N, N- 
dimethylformamide (10 ml ), 1 hour agitated with room 
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'%l^T\ p-a—K^xy—Jb (300 mg, 1.4mmol)<k 
2-^-;Ut 0, Jv> (0.60 ml, 5.5 mmol)&t/HJl 
*;i/r5> (0.80 ml, 5.5 mmol)£flQx. 3 B^MAD 

&4i | +_ 

97 / 3T?»tij) -ea»L.2-[2-(4-tKn*i/7x 
-;U)e-JU]t°Uv> (224 mg, 1.1 mmol, 

83%)£f#fc 0 

*H NMR (300 MHz, CDC1 3 ) 6 ppm: 6.78 (d, J 
= 8.6 Hz, 2H), 7.03 (d, J = 15 Hz, 1H), 7.19-7.23 
(m, 1H), 7.45 (d, J = 8.6 Hz, 2H), 7.48 (d, J - 
15Hz, 1H), 7.56-7.59 (m, 1H), 7.74-7.80 (m, 1H), 
7.89 (s, 1H), 8.44-8.55 (m, 1H) 

[0153] 

±fBT*#btifc 2-[2-(4-tKD^rv^xx;u)d- 
;U]t°Uv> (220 mg, 1.1 mmol) £x£y— ;u 
(50ml)lz5giBL.10% /^vOAgef (50 mg) 



# 



2000-11-7 



L.H&mmVtl 2-[2-(4-tKP+y7xz;U)if 
;U]t°Uv> (206 mg, 1.0 mmol,J|X$ 94%)£f# 

] H NMR (300 MHz, CDC1 3 ) 6 ppm: 2.86-2.91 
(m, 2H), 2.93-3.03 (m, 2H), 6.62-6.68 (m, 2H), 
6.93-6.98 (m, 2H), 7.18-7.25 (m, 2H), 7.66-7.72 
(m, 1H), 7.89 (s, 1H), 8.42-8.43 (m, 1H) 

[0154] 

2,3-ex(^p^y5 1 ;u)-5,8-vyh^rv+y+-y-u 

> (97 mg, 0.26 mmol) ^TMrhxHJyU (50 ml) 
l=**U ±E-C»&*Lfc««IMfc 2-[2-(4-tK 
□+y7x-;i/)lf;i,]t 0| Jy> (129 mg, 0.65 
mmol, 2.5 eq)&tf ft&rt'J^A (75mg , 0.54 

□7fx;uA ;u = 95 / 5)-e«i!u 2,3-tf 

X[4-[2-(2-t°Uv;U)x^;u]^xx;u^^rvy^ 

Jl ]-5,8- v > h * V + / * -9" U > (33 mg,0.054 
mmol, lR$21%)^fco 

FABMSm/z: 613(M+H) + 

*H NMR (300 MHz, CDC1 3 ) 5 ppm: 2.93-3.07 
(m, 8H), 4.07 (s, 6H), 5.56 (s, 4H), 6.85-6.88 (m, 
4H), 7.01-7.12 (m, 10H), 7.50-7.56 (m, 2H), 
7.54-7.56 (m, 2H) 



temperature under argon atmosphere. 

Next, 3 hours heating and refluxing it did p- iodophenol (300 
mg, 1.4 mmol ) with 2 -vinyl pyridine (0.60 ml, 5.5 mmol ) 
and including the triethylamine (0.80 ml, 5.5 mmol ). 



reaction mixture celite filtration was done, filtrate 
concentration and drying was done, residue which is acquired 
was refined with silica gel chromatography (Only chloroform 
- liquates with chloroform/methanol = 97 / 3 ), 2 - pyridine 
(224 mg, 1.1 mmol, yield 83% )was acquired. 

<sup>lH nmr (300 MHz, CD Cl 3 );de ppm: 6.78 (d, J = 8.6 
Hz, 2H ), 7.03 (d, J = 15 Hz, 1H ), 7. 19 - 7.23 (m, 1H ), 7.45 
(d, J = 8.6 Hz, 2H ), 7.48 (d, J = 15 Hz, 1H ), 7.56- 7.59 (m, 
1H ), 7.74 - 7.80 (m, 1H ), 7.89 (s, 1H ), 8.44 - 8.55 (m, 1H ) 

[0153] 

2 it acquires at description above - it melted pyridine (220 mg, 
1.1 mmol ) in the ethanol (50 ml ), overnight it agitated with 
room temperature under hydrogen atmosphere including 10% 
palladium-carbon (50 mg ). 

reaction mixture celite filtration was done, filtrate 
concentration and drying was done, crudely purified product 
2- pyridine (206 mg, 1.0 mmol, yield 94% ) was acquired. 

<sup>lH nmr (300 MHz, CD Cl 3 );de ppm: 2.86-2.91 (m, 
2H ), 2.93 - 3.03 (m, 2H ), 6.62 - 6.68 (m, 2H ), 6.93 - 6.98 
(m, 2H ),7.18 - 7.25 (m, 2H ), 7.66 - 7.72 (m, 1H ), 7.89 (s, 
1H), 8.42-8.43 (m, 1H) 

[0154] 

2 and 3 -bis (bromo methyl ) - 5 and 8 -dimethoxy quinoxaline 
it melted (97 mg, 0.26 mmol ) in acetonitrile (50 
ml ), overnight it agitated with room temperature crudely 
purified product 2- pyridine which isacquired at description 
above (129 mg, 0.65 mmol, 2.5 eq ) and including potassium 
carbonate (75 mg , 0.54 mmol ). 

After conventional post-treatment, it refined with thin layer 
chromatography (chloroform /methanol = 95 / 5 ), 2 and 3 -bis 
phenyl oxy methyl > - 5 and 8 -dimethoxy quinoxaline 
acquired (33 mg,0.054 mmol, yield 21% ). 

FABMS m/z: 613 (M+H ) <sup>+ 

<sup>lH nmr (300 MHz, CD CI 3 );de ppm: 2.9 3- 3.07 (m, 
8H ), 4.07 (s, 6H ), 5.56 (s, 4H ), 6.85 - 6.88 (m, 4H ), 7.01 - 
7.12(m, 10H ), 7.50 - 7.56 (m, 2H ), 7.54 - 7.56 (m, 2H ) 



• 
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[0155] 

±EVmtitz 2,3-tfX[H2-(2-t 0| Jv^)X^ 

tHJ> (23 mg, 0.038 rnmol)£7-fe K-HJJU 
(4.0 ml) t7K (0.8 m\)(D)§.£%mz%Ml. 5Pl 
S-T^^-^A-tzUOAaV) (42 mg, 0.076 
mnwl)£»*lS"e 30 #R]8ltt Lfc. 

a«©ft«iaa. mt*yfcft* 74 (n mg, 

0.29 mmol) £f#fc 0 
FABMS m/z: 583 (M+H) + 
[0156] 

±CT»!l&*lfcft^* 74 (17 mg, 0.029 mmol) 
£7-feh-HJJU (2.0 ml) |c£»UN,N-v>* 
;UX^b>v75> (3.1 /i 1, 0.029 mmol)£iJD 

l»(D&fflat.»I^P"7h^57-r- (5>P 
□TjgUA //^/-;U =90/10) T^MU^ 
ft 75 (3.2 mg, 0.0050 mmol,Jft¥ 17°/o)£fSfc 0 

FABMS m/z: 669 (M+H) + 

! H NMR (300 MHz, CDC1 3 ) <5 ppm: 2.30 (s, 
6H), 2.64 (t, J = 5.9 Hz, 2H),3.00-3.06 (m, 8H), 
3.24-3.26 (m, 2H), 5.52 (s, 2H), 5.55 (s, 2H), 
5.99 (s, 1H), 6.70 (brs, 1H), 6.81-6.85 (m, 4H), 
7.02-7.12 (m, 8H), 7.52-7.57(m, 2H), 8.54-8.55 
(m,2H) 

[0157] 

JM 57:ft^* 76 fttffc*ft 77 



[0155] 



2000-11-7 



> (117 mg, 0.31 mmol)£7-feh-MJ;U (50 ml) 

|C$$U 2-tKP+vv7x-;u>$> (144 

mg, 0.78 mmol)fttfft»* ! J^A (86 mg, 0.62 
mmol) SJWiLSa-e-lftaffLfc- 

(^ddt^A l*$J-)\, = 98 / 2)T*f§8!U 
2,3-t^(2-'<>v;U7x-;Ut+v^^;i/)-5 J 8- 
v^h+V+y*^U> (130 mg, 0.22 mmol,* 
$72%)^#fc 0 

FABMS m/z: 583 (M+Hf 

] E NMR (300 MHz, CDC1 3 ) S ppm: 3.84 (s, 
4H), 4.09 (s, 6H), 5.12 (s, 4H), 6.68-6.71 (m, 
2H), 6.84-6.89 (m, 2H), 6.96-6.99 (m, 4H), 
7.05-7.20 (m,12H) 

[0158] 

±EX*'$btltz 2,3-t*X(2-^<>v;i/7x-^t 
+v>^^)-5,8-v>h^v + /+^ l J> (200 



2 and 3 -bis where it acquires at description above phenyl oxy 
methyl > - 5 and 8-dimethoxy quinoxaline acetonitrile (4.0 
ml ) with it melted (23 mg, 0.038 mmol ) in mixed solvent of 
water(0.8 ml ), 30 min it agitated with room temperature 
including diammonium cerium nitrate (IV ) (42 mg, 0.076 
mmol ). 

compound 74 (17 mg, 0.29 mmol ) was acquired after 
conventional post-treatment, with concentration. 

FABMS m/z: 583 (M+H ) <sup>+ 

[0156] 

It melted compound 74 (17 mg, 0.029 mmol ) which is 
acquired at description above in the acetonitrile (2.0 ml ), 20 
min it agitated with room temperature including N, N- 
. dimethyl ethylenediamine (3.1 ;mu 1, 0.029 mmol ). 

After conventional post-treatment, it refined with thin layer 
chromatography (chloroform /methanol = 90 / 10 ), acquired 
compound 75 (3.2 mg, 0.0050 mmol, yield 17% ). 

FABMS m/z: 669 (M+H ) <sup>+ 

<sup>lH nmr (300 MHz, CD Cl 3 );de ppm: 2.30 (s, 6H ), 
2.64 (t, J - 5.9 Hz, 2H ), 3.00 - 3.06 (m, 8H ), 3.24 - 3.26 (m, 
2H ), 5.52(s, 2H ), 5.55 (s, 2H ), 5.99 (s, 1H ), 6.70 (brs, 1H ), 
6.81 - 6.85 (m, 4H ), 7.02 - 7.12 (m, 8H ), 7.52 -7.57 (m, 2H ), 
8.54 - 8.55 (m, 2H ) 

[0157] 

Working Example 57: compound 76 and compound 77 

2 and 3 -bis (bromomethyl ) - 5 and 8 -dimethoxy quinoxaline 
it melted (117 mg, 0. 31 mmol ) in acetonitrile (50 
ml ),overnight it agitated with room temperature 2 -hydroxy 
diphenylmethane (144 mg, 0.78 mmol ) and including the 
potassium carbonate (86 mg, 0.62 mmol ). 

After conventional post-treatment, it refined with silica gel 
chromatography (chloroform /methanol = 9 8/2 ), 2 and 3 -bis 
(2 -benzyl phenyl oxy methyl ) - 5and 8 -dimethoxy 
quinoxaline acquired (130 mg, 0.22 mmol, yield 72% ). 

FABMS m/z: 5 83 (M+H ) <sup>+ 

<sup>lH nmr (300 MHz, CD Cl 3 );de ppm: 3.84 (s, 4H ), 
4.09 (s, 6H ), 5.12 (s, 4H ), 6.68 - 6.71 (m, 2H ), 6.84 - 
6.89(m, 2H ), 6.96 - 6.99 (m, 4H ), 7.05 - 7.20 (m,12H ) 

[0158] 

2 and 3 -bis where it acquires at description above (2 -benzyl 
phenyl oxy methyl ) - 5 and 8-dimethoxy quinoxaline 
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mg, 0.34 mmol)£7-feh- HJJU (40 ml)*:* 

(8.0 m\)(D : ,g.£mU:izmML. wm-Ty=E- 

^A-tr'J^AOV) (373 mg, 0.68 mmoI)£iQ;Lg 
ST?2B$m»m.fc. 

mnnikM^ mm\z^)it^m ™ (142 

mg, 0.26mmol)^#7r o 
FABMS m/z: 555 (M+3H) + 
[0159] 

±IBl?*b*lfc<b'&ttl 76 (30 mg, 0.055 mmol) 
£7-feh-MJ;U (2 ml) II^jgUN.N-v^ 
;Hfb>v7^> (6.0 /i I, 0.016 mrnol)£2lD 

p*;n> /y^y-;u -90/10) x^MUitS 

fa 11 (10 mg, 0.016 mmol,i|X$ 29%)£^#fc 0 

FABMS m/z: 639 (M+H) + 

'H NMR (300 MHz, CDCI3) 6 ppm: 2.30 (s, 
6H), 2.65 (t, J = 6.0 Hz, 2H),3.24-3.29 (m, 2H), 
3.85 (s, 4H), 5.00(s, 2H), 5.05 (s, 2H), 6.01 (s, 
1H), 6.50 (brs, 1H), 6.66-6.72 (m, 3H), 6.88-6.98 
(m, 6H), 7.08-7.17 (rn,9H) 

[0160] 

mmm 5S:it^ is 

6,7,8,9--rh7tKP-l,4-7x^v>v7i->(37 mg, 
0.17 mmoO^Z-trh-h'J^KlO ml)RZPJ>^/\* 
V^T— (pH7, 2.0 mtyzmf&L^A-TZSTtyx 
J—)\,{22 mg, 0.017 mmoI)£JD*_E;mT* 10 # 

fi5£(D&*a3gL »Jf^7PTh^^-(^PP 
7frJUA/;*$/-;U=97/3)T*ffigSU lb"&4fc) 78(19 
mg,l|X^ 33%)£f#fc 0 

FABMS m/z: 338 (M+H) + 

'H NMR (300 MHz, CDC1 3 ) 6 ppm: 1.95-2.08 
(m, 4H), 3.13-3^25 (m, 4H), 4.01 (brs, 2H), 6.34 
(s, 1H), 6.76 (m, 2H), 7.28 (m, 2H) 

[0161] 

mmm 59:^^^ 79 Rmt^ty) si 

JU)-5,8-vyh+v + y + -y- | J> t50 mg, 0.12 
mmoO^S/'-JU (8.0 ml) IZ}$ML. 5Pi&- 
7>=E— OA-fe'J^ACIV) (230 mg, 0.42 mmol) 

£ Aa^MiST? 40 #fyiiS!#Lfc, 



# 
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acetonitrile (40 ml ) with it melted (200 mg, 0.34 mmol ) in 
mixed solvent of water(8.0 ml ), 2 hours it agitated with room 
temperature including diammonium cerium nitrate (IV ) (373 
mg, 0.68 mmol ). 

compound 76 (142 mg, 0.26 mmol ) was acquired after 
conventional post-treatment, with concentration. 

FABMS m/z: 555 (M+3H ) <sup>+ 

[0159] 

It melted compound 76 (30 mg, 0.055 mmol ) which is 
acquired at description above in the acetonitrile (2 ml ), 30 
min it agitated with room temperature including N, N- 
dimethyl ethylenediamine (6.0 ;mu 1, 0.016 mmol ). 

After conventional post-treatment, it refined with thin layer 
chromatography (chloroform /methanol = 90 / 10 ), acquired 
compound 77 (10 mg, 0.016 mmol, yield 29% ). 

FABMS m/z: 639 (M+H ) <sup>+ 

<sup>lH nmr (300 MHz, CD Cl 3 );de ppm: 2.30 (s, 6H ), 
2.65 (t, J = 6.0 Hz, 2H ), 3.24 - 3.29 (m, 2H ), 3.85 (s, 4H ), 
5.00 (s, 2H ), 5.05(s, 2H ), 6.01 (s, 1H ), 6.50 (brs, 1H ), 6.66 
- 6.72 (m, 3H ), 6.88 - 6.98 (m, 6H ), 7.08 - 7.17 (m, 9H ) 

[0160] 

Working Example 58: compound 78 

6, 7, 8 and 9 -tetrahydro-1, 4- phenazine dion acetonitrile (10 . 
ml ) and it melted (37 mg, 0.1 7 mmol ) in phosphate buffer 
(pH 7, 2.0 ml ), 10 min it agitated with room temperature 4 
-amino thiophenol including (22 mg, 0.017 mmol ). 

After conventional post-treatment, it refined with thin layer 
chromatography (chloroform/methanol=97/3 acquired 
compound 78 (19 mg, yield 33% ). 

FABMS m/z: 338 (M+H ) <sup>+ 

<sup>lH nmr (300. MHz, CD Cl 3 );de ppm: 1.95-2.08 (m, 
4H ), 3.13 - 3.25 (m, 4H ), 4.01 (brs, 2H ), 6.34 (s, 1H ), 6.76 
(m, 2H ), 7.28(m, 2H ) 

[0161] 

Working Example 59: compound 79 and compound 81 

2 and 3 -bis where it acquires with Working Example 2 3 
(phenoxy methyl ) - 5 and 8 -dimethoxy quinoxaline itmelted 
(50 mg, 0.1 2 mmol ) in methanol (8.0 ml ), 40 min it agitated 
with room temperature including diammonium cerium nitrate 
(IV ) (230 mg, 0.42 mmol ). 

After conventional post-treatment, it refined with thin layer 
chromatography (chloroform /methanol = 9 8/2 ), compound 
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HI 



79 (10 mg, 0.029 mmol,J|X$ 24%)&lMt 
81 (17 mg, 0.029 mmol,iR¥ 3\%)%%tz 



a 



# 



200041-7 



79 (10 mg, 0.029 mmol, yield 24% ) andacquired compound 
81 (17 mg, 0.029 mmol, yield 31% ). 



compound 79 



FABMSm/z:419(M+H)+ 



FABMS m/z: 419 (M+H ) + 



(s, 2H), 5.57 (s, 2H), 6.70 (d, J = 11 Hz, 1H), 
6.91-6.99 (m, 5H), 7.16 (d, J = 11 Hz, 1H), 
7.20-7.29 (m, 5H) 



(s, 2H ) 5.57 (s, 2H ), 6.70 (d, J = 1 1 Hz, 1H ), 6.91 - 6.99 (m, 
5H ), 7.16 (d, J = 1 1 Hz, 1H ), 7.20 - 7.29 (m, 5H ) 



compound 81 



FABMS m/z: 464 (M+H)+ 



FABMS m/z: 464 (M+H ) + 



5 (s, 4H), 6.42 (s, 2H), 6.90-6.97 (m, 6H), 
7.20-7.26 (m, 4H) 

[0162] 

SJtffl 60:1t£fe) 80 

Sffiffl 50 T'fibtlfc 2,3-eX(4-^>v;Ut+ 
v7x-;U^^V>^^)-5,8-v^h+v4/*1t 
U>(21 mg, 0.034 mmol)£7-fe h-HJ^ (2.5 
mOlCi&jRU ^/-;U(0.7 ml)&tf IBH-T^ 
qE-^AizU^A(IV)(46 mg, 0.084 mmol)£iQ 

isa-e 3.5 mmmtzo 

»tt0fcffig&fc£*8O(4.4mg, J|X$21%)£ 

FABMS m/z: 631 (M+H) + 

! H NMR (300 MHz, CDC1 3 ) 5 ppm: 3.41 (s, 
6H), 4.99 (s, 2H), 5.00 (s, 2H), 5.47 (s, 2H), 5.50 
(s, 2H), 6.70 (d, J = 10.6 Hz, 1H), 6.80-6.90 (m, 
8H), 7.15 (d, J = 10.6 Hz, 1H), 7.25-7.42 (m, 
10H) 

[0163] 

RKfl l:tH»* A549 mfal^t&VinW 



96^-7-f^a^b-K^^ #167008)4^1 O 
iJUfefcy 1000 fl©fcHa A549 
^.SVoftH^X^+a^-^-rt-e 37deg 
C.24 i$m. ^ U& !S Jftl 5» (FCS) \<M££t 



5 (s, 4H ), 6.42 (s, 2H ), 6.90 - 6.97 (m, 6H ), 7.20 - 7.26 (m, 
4H) 

[0162] 

Working Example 60: compound 80 

2 and 3 -bis where it acquires with Working Example 50 (4 
-benzyloxy phenyl oxy methyl ) - 5 and 8 -dimethoxy 
quinoxaline itmelted (21 mg, 0.034 mmol ) in acetonitrile (2.5 
ml ), 3.5 hours it agitated with room temperature methanol 
(0.7 ml ) and including diammonium cerium nitrate (IV ) (46 
mg, 0.084 mmol ). 

compound 80 (4.4 mg, yield 21% ) after conventional 
post-treatment was acquired. 

FABMS m/z: 6 31 (M+H ) <sup>+ 

<sup>lH nmr (300 MHz, CD Ci 3 );de ppm: 3.41 (s, 6H ), 
4.99 (s, 2H ), 5.00 (s, 2H ), 5.47 (s, 2H ), 5.50 (s, 2H ), 6.70 
(d, J = 10.6 Hz, 1H ),6.80 - 6.90 (m, 8H ), 7.15 (d, J = 10.6 
Hz, 1H), 7.25 -7.42 (m, 10H) 

[0163] 

For Test Example 1: human lung cancer A549 cell growth 
inhibition test 

96 -hole microplate in (jplO # 167008) per 1 well 1000 
human lung cancer A549 cell inside spread includedand 5% 
carbon dioxide gas incubator 37 deg C s 2 4 hours* fetal calf 
serum (FCS ) preculture was done with RPMI1640 culture 
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* 



RPMI 1640 tgi&X'Wll&^Zft-otzo 

DMSO »fc£**ffl0**T?SRMI=#R 



37deg C 72 B$Mtt<U 7 5 5 

l=»JBLfc 3-(4,5-v^f^f7V- ;U-2--f/U)-2,5-v 
7 x =. ;i/ f h 7 1/ 'J A ^ □ 5 K 
C3-(4,5-dimethylthiazol-2-yl)-2,5-diphenyltetora2orium 
bromido(v?V). JU& MTT &K1-]£9xJUfefekJ 

50jui fomfe. 

t£S*l7& DMSO ^xJUfcfcy 150 ylf 

-t+^'f^n^b— MJ— • $f— MTP-32pD:M| 
550 nm afiLfc. 

Sfflfl&^JIffl^JjSttli 50% li?IPl±;lJt(lC 50 ) 

3 glCjf:t"o 



[0164] 
C$7] 

£3S 





IC 60 M 


6 


28 


22 


2.4 


46 


29 


47 


13 


49 


29 


51 


32 


65 


13 


70 


6.3 


75 


26 




2000-11-7 



medium whichincludes 10%. 



After that, with culture medium for culture it diluted DMSO 
solution of each test compound which is manufactured in 10 
mM in stepwise, added 50;mu I at a time to respective each 
well. 

Furthermore 72 hours it cultured with 37 deg C, in order 
for final concentration to become 1 mg/ml 5 hours ago 
where culture ends, 3 it melts in the culture medium - (4 
and 5 -dimethyl thiazole -2- yl ) - 2 and 5 -biphenyl 
tetrazolium bromide per well aliquot 50;mu 1 at a timeit 
did "3 - (4 and 5 -dimethylthiazol-2- yl ) - 2 and 5 
-diphenyltetorazorium bromido (Sigma ), from now on 
MTT you abbreviate". 

After culture ending per well aliquot 150;mu 1 at a time it did 
DMSO , agitating extremely making use of plate mixer, 
melting the crystal of MTT-formazan completely, it measured 
absorbance of 550 nm with microplate reader MT P-32 
(corona electric equipment ). 

It showed cell proliferation inhibition activity with 50% 
multiplication inhibitory concentration (IC 50 ). 

Result is shown in Table 3. 

[0164] 

[Table 7] 



[0165] 



[0165] 

[Effects of the Invention] 

compound of this invention has growth inhibition activity for 
tumor cell, it isuseful as active ingredient of antitumor drug or 
other pharmaceutical. 
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